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One of the new British scouting dirigibles starting on a reconnaissance flight over the enemy lines on the Balkan front 


A Novel British Airship 
By Baron Ladislas d’Orcy 

HE dirigible represented herewith is 

one of Great Britain’s small scouting 
airships, which Lave been provided for in 
the new British aerial construction pro- 
gram for 1915-17. This program is said 
to comprise the laying down of 50 air- 
ships of both the rigid and non-rigid types, 
the construction to be completed within 
two years. 

The airships of the type shown in the 
accompanying illustrations are compara- 
tively small craft and their range is nat- 
urally a limited one; they are, how- 
ever, capable of a great speed which 
makes them particularly desirable for 
scouting. 

A unique feature of this dirigible is its 
car, Which is constituted by an ordinary 
fuselage of a British army aeroplane, com- 
plete with its engine, tractor air-screw and 
landing gear, except for the wheels. This 
disposition is very commendable, particu- 
larly for small airships, as it advantage- 
ously does away with the heavy car, 
which, with its elaborate engine mounting 
and propeller transmission, greatly re- 
duces the useful load and also creates 
much head resistance, harmful to the ves- 
sel’s speed. 

In the latter respect the design of this 
airship seems remarkably efficient, head 
resistance being cut down to the possible 
minimum, there being, in fact, but two 
Stream-lined bodies (envelope and fusel- 
age), connected by a simpie suspension. 
The excellency of this design also ac- 
counts for the relatively small power 
plant, which is constituted by a 70 horse- 
power, water-cooled Renault engine, driv- 
ing a tractor screw. The speed airships 
of this class develop is not officially dis- 

















Light British scouting dirigible leaving its hangar at a Mediterranean base 

















Car of a new British dirigible, which is a slightly modified aeroplane fuselage 


closed, but seems to be in the neighbor- 
hood of 40 miles per hour, rather more 
than less. 

An interesting feature that is entirely 
novel and shows a persistent thought of 
simplifying the mechanical devices of this 
airship, is found in the air-blower, which 
compensates on non-rigid airships such 
losses of buoyancy that may occur 
through variations of temperature and 
barometric pressure. Instead of using 
an ordinary § air-blower 
the engine, the designers of this air- 
ship utilize the “slip-stream ” of the pro- 
peller; i. e., the air thrown back by the 
latter. For this purpose the envelope'’s 
“neck,” through which air may be 


actuated by 


pumped into the compensating balicnet, 
has its aperture placed right behind the 
propeller, the amount of air admitted Into 
the ballonet being regulated by a vaive. 
Besides its great simplicity, this arrange 

ment strongly commends itseif on account 
of the amount and driving power of the 
air that thus becomes available for com- 
pensating losses of buoyancy in the gas 
bag of the airship. 

Although their work has been less spec- 
tacular than the operations of German 
Zeppelins, the non-rigid and semi-rigid 
airships. of Great Britain and France 
have proven very useful for night raids 
on enemy encampments, and, in connec- 
tion with naval warfare, for harbor de- 
fense and coast patrol work. According 
to the Echo de Paris, the mobile forces 
of every French naval port now com- 
prise, in addition to destroyers and 
submarines, two small 
ships. These are chiefly used for detect- 
ing enemy submarines, and are said to 
have given an excellent account of them 
selves. 


non-rigid air- 


q 


A RO A RNC OH TE 


2 OO NY EN Si A I 








614 


SCIENTIFIC AMERICAN 


Founded 1845 
Pubiished by Munn & Co., Inc., 233 Broadway, 
New York, Saturday, June 10, 1916 


Charites Allen Munn, President, Frederick ‘ Beach, Secretary, 


Orson D. Munn, Treasurer, all at 233 Broadway 


kutered at the Post Office of New York, N. Y.. as Second Class Matter 
Entered as Second Class Matter at the Post Office Department, Canada 
Trade Mark Registered in the United States Patent Office 
‘opyright 1916 by Munn & Co., In 
Great Britain rights reserved 


itiuetrated articles must not be reproduced without permission 





The object of this journal is to record accurately and 
lucidly the latest acientific, mechanical and industrial 
i2 a weekly journal, it is in a poat- 
interesting developments before they 
are published elsewhere 

The Editor is glad to have submitted to him timely 
articles auitable for these columns, especially when such 


news of the day 


fion to announce 


articles are accompanied by photographs. 
What is Adequate Naval Preparedness ? 

CORRESPONDENT asks us to state what is 

meant by adequate naval preparedness, and we 

propose to answer that question by pointing to 
actua! conditions as they once existed and as they now 
exist In the navy of the United States. To begin with, 
let us ask first: Was there ever a time when the United 
States navy was adequately prepared? and secondly: 
Is the United States navy adequately prepared to-day? 
The answer to these two questions involves a compar- 
ison of conditions in the year 1905 and 1916, and the 
comparison proves to a demonstration that we were as 
completely prepared in the first-named year as we are 
inadequately unprepared to-day. 

It is, of course, impossible within the limit of space 
at our disposal, to go into all the details of the condition 
of our navy in these two periods, and therefore we 
shall confine our comparison to the question of strength 
in ships and guns. What do we discover? In 1905, 
our navy, as the result of the lessons of the Spanish 
War and the patriotic liberality of Congress, had risen 
during the preceding six or seven years to the com 
manding position of second naval power in the world 
That onr rapidly-attained rank was beyond dispute 
is shown by the fact that the third power in rank, 
which happened te be Germany, was far behind us 
both in the number of her battleships and in the power 
of her main batteries; for in 1905 the main fighting 
line of the United States navy consisted of twenty-five 
battleships, as against Germany's twenty, and the total 
muzzie-energy of all guns in the United States battle 
line was a little less than four million foot-tons, 
whereas the total energy of all the guns on the German 
battie-line was considerably less than two million foot- 
tons. 

Now these figures, which are based upon the most 
authentic records, if they prove anything at all, prove 
just this: That in 1905 the United States, in holding the 
position of second in naval strength, possessed a supe- 
riority in its first fighting-line of twenty-five per cent 
in ships and over one hundred per cent in gun power, 
over the third ranking naval power, which in that year 
happened to be Germany. 

That is what we call a condition of adequate pre- 
paredness, and it was adequate because our fleet, 
numerous, powerful, carrying unusually heavy batteries, 
and operating within easy reach of its bases, would 
have been more than a match for any fleet that Ger- 
many, France, Austria or Italy could send across the 
Atlantic Ocean. We make no mention here of the 
British fleet for the reason that in her possession of 
Canada, Great Britain has given hostages to fortune, 
and in the nature of things is almost as much com- 
mitted to the defense of the Monroe Doctrine as we are 
ourselves. In fact, the “ London Times,” commenting 
upon a suggestion that England in return for certain 
European concessions might forego her active support 
of the Monroe DPoctrine, stated that the thing was 
unthinkable, and ended its comment on the matter by 
saying “If the United States possessed no Monroe Doc- 
trine, Great Britain would have to formulate one of 
her own.” 

Adequate naval preparedness, then, means for the 
United States the possession of a fleet so strong and 
efficient that no hostile nation could cross the Atlantic 
or Pacific Ocean and attack with any hope of success. 

For illustration of a state of naval unpreparedness 
it is sufficient to quote by way of contrast the statis- 
ties covering the status of the second and third naval 
power for the year 1916; for to-day the conditions have 
been absolutely reversed. Germany has moved up from 
a poor third to a commanding second position, whereas 
we have not only dropped into the third position, but 
that position is shared jointly with us by France, which 
is about equal to us in its number of first-line battle- 
ships, and {ts greatly superior to us in the strength of 
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its personnel; that is to say, in the number of its 
officers and men, 

Comparing the two fleets then, under their reversed 
positions, we find that to-day Germany’s first fighting- 
line includes twenty-six ships, the total energy at the 
muzzle of all guns on those ships being over thirteen 
million foot-tons, as compared with the United States 
first fighting-line of only twelve ships actually com- 
pleted, whose total gun-energy is something over seven 
million foot-tons or a little over one half that of the 
So that to-day the situation is that there 
is one fleet, that of France, which is about equal to 


German fleet. 


our own, and there is another fleet which possesses in 
its first fighting-line twice as many dreadnoughts mount- 
ing over twice as many armor-piercing guns, whose total 
energy is nearly double that of our own fleet. That is 
what we have in mind when we state that the United 
States navy to-day is in a condition of very alarming 
unpreparedness, 

Thus far, we have been making our comparison on a 
basis of material—ships and guns—and we have found 
that on this basis the fleet which a decade ago was a 
poor second to our own, possesses to-day a one-hundred- 
per-cent superiority. This is bad enough; but our 
unpreparedness becomes shockingly apparent, when we 
state that the United States navy, for war purposes, 
is short over thirty thousand men and over two thou- 
sand officers. What this means is best told in the report 
of the minority members of the House Committee on 
Naval Affairs: 
plements for all dreadnoughts, predreadnoughts, cruis- 


—* To provide, says the report, full com- 


ers, scouts, destroyers, submarines and the necessary 
auxiliaries now in the navy, or that will be during 1917, 
will require 82,762 men or approximately 31,000 more 
than the present authorized strength of the navy. This 
number of men, 82,762, required on a war basis, does 
not include 10,015 men required for merchantmen 
scouts and other auxiliaries needed in the service in 
time of war, nor an additional 10,000 men to man mine 
sweepers, patrol boats and smaller craft.” 

Now let us get the full significance of these figures 
firmly fixed in our minds. Our navy is now manned, or 
rather undermanned, by 52,000 men. In the opinion of 
the General Board, which is composed of the ablest 
officers of our navy, it should be manned by 82,762 men 
to render it efficient. That the great fleet, which has 
taken from us the second position, is at all times prop- 
erly manned, goes without saying, and to-day, with 
nearly two years of war conditions behind it, you may 
be sure the personnel—the officers and men—have 
been trained to a high pitch of efficiency. 

Remembering that the question of naval prepared- 
ness is relative, that a navy is prepared or unprepared 
according as it measures up to, or falls short of, its 
ability to uphold the country’s policies, and prevent the 
outbreak of hostilities by offering a fighting-line so 
strong as to discourage aggression—remembering these 
things, we do not hesitate to say that the United States 
navy, in spite of the excellence of its ships and guns 
and the high quality of its personnel, is as completely 
unprepared in the year 1916 as it was fully prepared 
in the year 1905. 


Our Opportunity in the Antarctic 

HE only party of polar explorers from this 

country now in the field, the Crocker Land ex- 

pedition, is expected to return home during the 
present summer. Meanwhile, our British cousins, not- 
withstanding the distractions of the war, are repre- 
sented in the Antarctic by the two branches of the 
Shackleton expedition, and in the Arctic by the two 
branches of the Stefanson expedition; while a new 
Canadian expedition, under Captain Bernier, is in 
Norway is backing Amundsen’s forth- 
Denmark has provided the means 


preparation. 
coming Arctic drift. 
for Rasmussen’s exploration of northern Greenland. 
Russian explorers, since the war began, have achieved 
the splendid exploit of the Northeast Passage. All of 
which suggests that our own polar explorers should 
look to their laurels, and makes it pertinent to inquire 
whether it would not be well to revive at this time 
the project of an American Antarctic expedition. 

Such a suggestion is particularly appropriate at a 
moment when the news is not yet cold of the safe 
arrival at the Falkland Islands of a part of the 
Shackleton expedition, and of the definite location of 
the balance of his party. This means much to any 
prospective American expedition. It means in the first 
place that the work of rescue could be pushed promptly 
to success or definite failure, and that thereafter the 
expedition would be under no urge to devote valuable 
time and effort to this matter. It means, too, that 
there would be no unconscious duplication of the 
labors of Shackleton; the work could be taken up at 
the precise point where full reports show the British 
lieutenant to have left off. 

On the other hand, with the seafaring nations of 
the Old World all seriously handicapped by the war, 
it would seem especially opportune to revert to the 
plan, so earnestly advocated by Admiral Peary and 
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others about six years ago, of an American expedition 
to Weddell Sea. Our country has conspicuously neg- 
lected the exploration of the Antarctic ever since the 
epoch-making discoveries of Wilkes, in 1840. Indeed, 
although American whalers and sealers were among 
the pioneers in the exploration of the Antarctic seas, 
and the first to glimpse the Antarctic continent, the 
only regular scientific expedition we have ever sent to 
the Antarctic was that of Wilkes. 

There is still time to organize and equip an expedi- 
tion before the season of navigation opens in southern 
seas, i.e., about the end of the year, Peary estimated 
in 1910 that such an undertaking would cost from 
$75,000 to $100,000 per annum. A _ well-trained per- 
sonnel could easily be recruited in this country. 


Some Aspects of “ Daylight-Saving ” 
Hk great war in Europe has been prolific in 
unexpected by-products. Not the least inter- 
esting of these is the action just taken by sey- 
eral of the belligerent and adjacent neutral nations to 
give official sanction to a scheme which, though it origi- 
nated in England and not in Ireland, disguises its 
purpose of saving gas and electricity under the name of 
the “ daylight-saving plan.” This scheme has been per- 
sistently agitated for many years, not only in Europe, 
but also in America and Australia. Innumerable public 
bodies have passed resolutions in favor of it, and many 
legislatures have given it serious consideration. At 
least three bills in behalf of its adoption on a national 
scale were introduced in the British Parliament, pre- 
viously to the one which recently passed the House 
of Commons. <A few scientific men of good standing 
have favored the project, but the consensus of scientific 
opinion, so far as expressed, has been opposed to it. 

The daylight-saving plan of advancing the clock one 
hour on a single date in spring and retarding it one 
hour on a single date in autumn, is the scheme which 
is beng tried in western Europe. So far as it applies 
to countries using standard time, it is equivalent to the 
adoption in each time zone, during the summer months, 
of the mean solar time of the central meridian of the 
zone next east of it. Opponents of the plan profess 
to see in it an abandonment of standard time, but 
the meridian of Greenwich still remains the founda- 
tion of the system. 

In the United States, where winter daylight begins 
much earlier than it does in England and northern 
Europe, there have been advocates of the still simpler 
plan of using earlier time throughout the year. This 
idea has manifested itself especially in the adoption by 
certain communities lying near the boundaries of the 
standard time belts of the time pertaining to the belt 
east of them. 

The whole subject is much more complicated than 
might appear at first sight. The duration of daylight in 
summer depends upon latitude. Opponents of the day- 
light-saving scheme in England have pointed out that 
there would be no advantage in adopting such a plan 
in Scotland, where people already have more daylight 
There is still less 
reason for advancing the clocks in Norway and 
Sweden, and that these countries have, as reported, 


in summer than they can use. 


adopted the new plan, or are favorably considering it, 
is hardly explicable except on the supposition that they 
wish to conform to Germany’s newly inaugurated time. 

The expedient of changing the clock in order to 
change people’s habits has its pros and cons. Wherever 
standard time is in use, people have already aban- 
doned the idea that the “time o’ day ” depends strictly 
upon the position of the sun in the sky. The process of 
altering the clock and retaining the present nominal 
hours for various daily events is undoubtedly much 
simpler than to change these hours nominally as well 
as actually. On the other hand, the alternate setting 
of the clock forward and back twice a year undoubtedly 
presents opportunities for much con! sion. The con- 
flict between scientific and popular requirements is 
probably not so serious as has been claimed in certain 
quarters. Astronomy and other sciences will continue 
to use the time best adapted to their needs. 

A fundamental question, not yet satisfactorily an- 
swered, is whether a general change in the hours of 
people’s daily activities is really desirable, or even prac- 
ticable. In all civilized countries there is a tendency to 
keep later instead of earlier hours, and the daylight- 
saving plan appears to be a somewhat violent effort to 
combat the instinct, whatever it is, that underlies this 
tendency. A very large part of the population, includ- 
ing farmers and artisans whose work is carried on 
out of doors, is already compelled to utilize the early 
daylight hours. The rest of the population has appar- 
ently adjusted itself to an alternation of natural and 
artificial illumination that is perhaps analogous, in its 
psychical if not its physical effects, to the alternation of 
summer and winter, or to the warm and cold spells of a 
cyclonically-controlled cilmate. It remains to be proved 
that this adjustment is not a wise and wholesome one, 
and whether we should be justified in upsetting it for 
the sake of curtailing the cost of lighting. 
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Aeronautical Notes 


The World’s Altitude Record was broken on April 
96 when Harry G. Hawker flew to a height of 24,408 
feet in an aeroplane at Brooklands, England, according 
to an announcement made by the Royal Aero Club. A\l- 
though Heinrich Hoelerich, a German aviator, attained 
a height of 25,756 feet in 1914, this feat has not been 
recognized by the Royal Aero Club. 


New Battleplanes of the Italians.— A correspondent 
of the Berlingske V'idende who has visited the Austrian 
front reports that the Italian battleplanes are superior 
to those of the Austro-Hungarian forces, and that the 
latter have not been slow in realizing the fact. The 
large battleplanes of the engineer Caproni are specially 
marvelous and better than all other types. He goes on 
further to state that on the Isonzo front alone there are 
8 of these huge machines, and the Austrians have not 
as yet succeeded in bringing down a single one. 


New Speed Records in France.—In the Journal M. 
Georges Prade makes the following announcement: “On 
April 10 French aviation established new speed records. 
Needless to say, no exact figures can be published, so 
that we must perforce be content with stating that a 
new aeroplane, driven by a new engine, has beaten, on 
two occasions, all the previous world’s speed records, 
not only for military machines, but also those set up in 
time of peace by machines which at that time did not 


” 


appear to possess any military value. 


Successful Raids on Constantinople by British 
Aviators.—On the evening of April 14, three British 
seaplanes flew over the Aegean Sea across the Sea of 
Marmora to Constantinople and back, a total distance 
of 300 and Zeitunlik 
powder factory and on the aeroplane hangars. A fourth 
machine visited Adrianople and dropped bombs on the 
railway station. All four aeroplanes returned safely. 
Although the weather was fine at the start, adverse 
wind and a thunder shower were encountered later on. 
The powder factory blew up and the war office was hit, 
a great deal of damage being done. This raid was re- 
markable in view of the fact that the British aeroplanes 
are not up-to-date machines and their motors are very 


miles, dropped bombs on the 


often unreliable. 


An Enemy Opinion of the German Fokker.— 
In reply to a newspaper correspondent’s request for 
an opinion concerning the German Fokker monoplanes, 
of which so much has been heard of late, M. Bleriot, 
“It is a very greatly 
overrated machine, and no better than the aeroplane 
France for a long time. I refer to 
The German machines are, without 


the aviation pioneer, replied: 
we have had in 
Morane-Saulnier. 
doubt, inferior to ours or yours, but they have an en- 
gine, the Mercedes, which is as good as, but no better, 
than the French Never for a moment has 
Germany had the mastership of the air, and now that 
we have this machine we have established a lead which 
will never be wrested from us.” The new machine re- 
ferred to is called the “ spad,” and has a speed in ex- 
cess of 125 miles per hour. 


engines. 


Remarkable Raids by French Aeroplanes.— On 
April 17, 22 French flew over the head- 
quarters of the Bulgarian staff of Doiran at 3 A.M. and 
German aeroplanes at- 


aeroplanes 


inflicted considerable damage. 
tempting to defend the position driven off by 
special rapid fighting aeroplanes of the French which 
made tremendous speed. Other French air squadrons 
bombarded the camp of the enemy at Strumnitza and 
Bogantizi the day before. There has also been great 
activity at Verdun, a French squadron of machines 
having dropped bombs on the railway stations at Con- 
flans, Pagny, Arneville and Rombach. A French aviator, 
during the night of April 15-16, succeeded in dropping 
16 bombs from a height of 300 feet on the deck of a 
German vessel on the North Sea. The war office re 
ported that 11 of the bombs hit the ship, resulting in 
extensive damage. 

The Dropping of Bombs on Washington and New 
York.—To arouse the populace, on the evening of 
April 16, aviator De Lloyd Thompson looped the loop 
over Washington and dropped numerous fireworks 
bombs. His aeroplane was illuminated with magnesium 
flares to make this exhibition. The bombs were dropped 
80 that they exploded above the capitol and other public 
buildings. Aviator Thompson showed how easy it 
would be for aviators from an enemy fleet to swoop 
down upon the capitol and destroy it. He repeated his 
performance above lower New York and Brooklyn, on 
the evening of April 19, making a triple loop and per- 
forming astonishing gyrations. He dropped bombs over 
the Custom House and Whitehall Building. One of 
these failed to release and exploded while attached to 
the aeroplane damaging the fuselage and almost up- 
Setting the machine. Aviator Thompson managed to 
resume control, however, and alighted safely on Gov- 
ernor’s Island at 8:31 P.M. after having flown for 14 
minutes. 


were 


SCIENTIFIC AMERICAN 


Astronomy 


Observations of Nocturnal Radiation were made in 
Swedish Lapland during the continuous darkness of 
last January by Dr. A. K. Angstrim, well known for 
his studies on solar and terrestrial radiation in this 
country and Europe. 


Markings of a New Kind on Mars were observed 
at the Lowell Observatory at the recent opposition, 
according to note by Director Lowell. The new features 
appear to be secondary to the main canal net work. A 
tiny dot is seen within some of the polygons made by 
the intersections of certain canals, and from this ex- 
tremely delicate lines extend to a corner and to the 
sides of the polygon. The effect is described as that 
of a centrally woven web, spun within the borders of 
the polygon, of a more minute order of tenuity than the 
polygon itself. 


The Value of Meteor Observations is possibly even 
greater from a meteorological than from an astronom- 
ical point of view. This aspect of such observations 
is emphasized in the last report of the meteor commit- 
tee of the American Astronomical Society, the chair- 
man of which, Prof. Abbe, is the dean of American me- 
teorologists. Meteors furnish information regarding 
the composition and movements of the atmosphere at 
levels far above those attainable by ballooons. In this 
connection it is only necessary to recall the studies of 
Prof. C. C. Trowbridge, of Columbia University, on 
the drift of meteor trains; similar studies by the little 
band of British meteor observers, headed by the vet- 
eran Denning; and recent investigations by Dr. A. 
Wegener in Germany on the composition of the air at 
different altitudes as indicated by the solors of meteors. 


The Discoverer* of the Great. Nebula in Orion.— 
The discovery of this object was formerly attributed 
to Huyghens, who describes it in his “ Systema 
Saturnium,” published in 1659. In 1854 R. Wolf called 
attention to an earlier description by J. B. Cysatus, of 
Lucerne, published in 1619. Cysatus saw the nebula 
as early as 1618, and possibly as early as 1611. The 
history of this greatest of all nebule is now carried 
still farther back by G. Bigourdan, who quotes in the 
Comptes Rendus from the manuscript journal of Peiresc 
observations of this nebula in November and December, 
1610. Thus it appears that made the first 
telescopic observation of a nebula of which we have 
The earliest telescopic observation of the 
Andromeda nebula was made by S. Marius in 1912. 
Bigourdan is inclined to doubt the earlier observations 
of the Andromeda nebula with the naked eye, men- 
tioned in most books on astronomy. 


Peiresc 


any record. 


Arequipa Pyrheliometry.— Dr. C. G. Abbot, of the 
Smithsonian Astrophysical Observatory, has recently 
published a discussion of the pyrheliometric observa- 
tions made from 1912 to 1915 at the high-level station 
of Harvard College Observatory at Arequipa, Peru. He 
states that “ the Arequipa results confirm the variability 
of the sun, both from year to year and from day to 
day, shown by investigations at Mount Wilson and else- 
where.” He suggests that if similar observations could 
be maintained at eight or ten favorable stations at high 
altitudes in various parts of the world the variations 
of the sun could be determined almost or quite as cer- 
tainly therefrom as from two stations equipped for 
complete spectromolometric measurements of the solar 
constant. One interesting result of the Arequipa ob- 
servations is that no effect upon atmospheric transpar- 
ency was produced there by the dust from the eruption 
of Mount Katmai in 1912, though such effects were gen- 
eral in the northern hemisphere for more than a year 
after the eruption. 


Astronomical ** Bulls’’ are a sovereign antidote to 
the tedium of plodding per aspera ad astra, and their 
number appears to be unlimited; hence the astronomer 
has no excuse for being melancholy. Many delectable 
specimens have been recorded in our columns, and we 
are always glad to add to the list. From the current 
number of Popular Astronomy we learn that a certain 
newspaper, in describing the February solar eclipse, 
announced the time at which observers might see the 
“shadow” coming across the face of the sun, Since 
the sun is the source from which planetary bodies are 
illuminated, one wonders by what process the news- 
paper writer supposed that a shadow could be thrown 
upon this luminary. From a recent number of Sirius 
we learn that when the German astrophysicist, J. F. 
Kriiger, died recently in Denmark, he was quite gen- 
erally described in the newspapers of his own country 
as an “astrophysiologist.” Sirius points out, however, 
that the term “ astrophysiologist,” although inapplicable 
in Kriiger’s case, is not so incongruous an expression 
as it appears to be at first sight. It applies very well 
to such persons as Prof. Adolph Marcuse, of Berlin, who 
has made a special study of errors in astronomical 
observations due to physiological defects in the ob- 
server. 
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Radio Communication 
A New Wireless Record is believed to have been 
established, on April 26th, when the operator in the 
San Francisco beach station picked up a message stat 
ing the position of the steamer “ Sierra,” 4,870 miles 
out from that port on her journey to Sydney, Australia, 


Australian Radio Service.— The Australian Minister 
for the Navy states that the Cabinet has decided that 
the whole of the wireless telegraph stations should be 
under the control of the Navy Department, and the new 
service will be called the Royal Australian Navy Radio 
Service. Those employed on shore will wear uniforms 
similar to the naval uniforms, with a slight difference 
in badges. 


Weather Observations Reported by Radio.— At the 
request of the Weather Bureau arrangements have been 
made by the United States Bureau of Lighthouses for 
taking weather observations on the light vessels at 
Nantucket Shoals, Mass.; Diamond Shoals, N. C.; Fry- 
ing Pan Shoals, N. C., and Heald Bank, Tex. These 
light vessels are all equipped with wireless apparatus 
by means of which observations may be transmitted 
to any point desired. 


A New Wireless Station for Norway is announced 
in a recent issue of Engineering. The station is to be 
erected at Ooresiiter, and the contract for the work has 
been let to the Gesellschaft fiir Drahtlose Telegraphie 
of Berlin. The station, which will have masts 300 feet 
high, is intended for communication with the large 
European wireless stations. It is also proposed to erect 
a small station for shipping. It is expected that the 
new station, which will be equipped on the same prin- 
ciple as that at Nauen, near Berlin, will be ready in the 
autumn, and the cost will be about $119,000. 

Work at the Mare Island Station.— The construc- 
tion of the 300-foot towers for the new long-distance 
station at Mare Island, near San Francisco, is well 
under way. It is believed that when the 30 kw. ap- 
paratus is installed, the Mare Island station will be in 
constant touch with ships of the navy along the Pacific 
Coast as far as the southern boundary of Mexico. The 
station will also be able to communicate with land sta- 
tions along the coast and with the Government station 
at Arlington, near Washington. 


Wireless Communication Between Kentucky Mines. 
It is reported that two Kentucky coal mining com- 
panies preparing plans for wireless telegraph 
service between several coal mines in Harlan County, 
Kentucky, and the main offices in Louisville. It is said 
that the sending station is to be located in the Black 
Mountains, where the Cumberland range reaches its 
highest elevation in the state. The receiving station 
will be on the Starks Building, Louisville. The distance 
on an air line is in the neighborhood of 200 miles, al- 
though by rail it is nearer to 300. 


are 


New Theory for Electrolytic Detector Operation. 
—In a paper presented by Prof. Wilder D. Bancroft be 
fore the recent Washington meeting of the American 
Electrochemical Society, an interesting theory is pre- 
sented and offered for the modus operandi of electro- 
lytic detectors, crystal rectifiers and coherers, namely, 
that electric voltage squeezes out, or at least in some 
way decreases, the thickness of the abserbed gas film, 
and thereby decreases the resistance of the detector. 
The paper is certainly welcome as a stirrer of opinions, 
comments the Electrical World, and as a gauntlet 
thrown to the advocates of thermoelectric action. 


Radio Phenomenon Encountered in Mexican Cam- 
paign.—According to the Wireless Age, the wireless 
service men with the American punitive expedition into 
Mexico were surprised to discover that conditions in 
that country were exactly the reverse of those in the 
United States. In our own country the wireless opera 
tors find that the night time is much better for the 
transmission of dispatches. South of the border the 
day time is best. There is so much atmospheric dis- 
turbance at night in Mexico that wireless men prefer 
the day as a time for operating. This is — ot due to the 
altitude, which is 7,000 feet, but to the minerals in the 
mountains, especiatly iron ore. 


A Concealed Wireless Telegraph Station which ex- 
ists in some part of Brussels has caused much annoy- 
ance to the local German authorities because of the 
fact that it has furnished the people of Belgium with 
war news which the Germans desired to keep from 
them. According to reports, the search for the station 
has thus far been unsuccessful, although as an added 
incentive a reward of $2,500 is being offered for infor- 
mation that will disclose the location of the troublesome 
plant. Since the wireless station appears to be used for 
receiving messages only, its detection is extremely dif- 
ficult and resolves itself into practically a house-to- 
house search ; but if the station were also used to trans- 
mit messages, its apprehension would be a simple 
matter. 
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Safety First 
The Federal Government’s Exhibition Train that Shows 
the Country What It Is Doing 
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The Federal Government's safety first train leaving Washington on its tour of the Central States 


FAR-REACHING result of the recent Safety First 
L Exposition, held in Washington by the Federal 
Government to show what it is doing toward the saving 
of fe and property, is to be found in the efforts now 
under way to bring this material to the attention of 
the country at large. The Baltimore and Ohio Rail 
road Company has coiiperated with the Department of 
the interior in this, to the extent of furnishing, with 


out charge, a 12-car, all-steel train, to accommodate 


the more significant features of the exhibit This train 
is being hauled over the entire B. & O. system, stop 
ping a sufficient length of time in each city or town to 
enable the residents to inspect thoroughly the various 
exhibits. 

After an inspection of the train by President Wilson, 
the start was made from Washington, on May Ist, in 
the presence of Secretaries Redfield, Lansing, Daniels, 
Lane and Baker. The itinerary for the first month in- 
; Wilmington, Del. ; 
Hagerstown and Cumberland, Md.; Win 


cluded one-day stops at Chester, Pa 
Frederick, 
chester, Va.; Martinsburg, Grafton, Morgantown, Fair- 
Marietta, 
Vincennes, Washington 


mont, Clarksburg and Parkersburg, W. Va.; 
Athens and Chillicothe, Ohio.; 
and Seymour, Ind., and East St. Louis, IIL, with stops 
of two days each in Philadelphia, Baltimore, St. Louis, 
Louisville and Cincinnati. After completing the tour 
of the B. & O., arrangements are to be made to take 
the train over the other trunk lines of the country, so 
that every citizen who cares to do so may see just what 
his Government is doing for him. 

rhe exhibit of the Public Health Service of the Treas- 
ury Department touches the people about as closely as 
any. By charts and models this branch of the service 
illustrates its methods of dealing with epidemics, and 
stibstantiates its claim that the freedom of the United 
States from typhus, cholera and yellow fever is mainly 
due to the efficiency of its quarantine. Methods of pro- 
tection of food, water and working conditions are dem- 
onstrated which go far toward accounting for the low 
death rates of cur large cities. 


More direct activities in the saving of human life, al 





though not of nearly so wide application, are those 
exhibited by the Coast Guard. Life boats, life-line guns, 
breeches buoys, wireless outfits are some of the imple- 
ments employed by these courageous men and to be 
seen in the exhibit of their activities. Likewise, the 
Bureau of Mines has on display a complete set of ap- 
paratus for saving and conserving the lives of the 
miners. The American Red Cross Society shows how 
it goes into the factory districts and teaches the work- 
Even the 
sjureau makes it clear what part its storm 


men the principles of first aid to the injured. 
Weather 
warnings play in saving lives by keeping vessels out of 
dangerous regions, or in giving dwellers in the river 
bottoms warning of approaching floods. 

















Car devoted to the Red Cross and the Coast Guard 


Perbaps of less human interest, but of no less neces- 
sity, is the work of the bureaus which conserve not lives, 
but property and resources, The Forest Service shows 
its methods of prevention and extinction of forest fires, 
The Reclamation Service illustrates its activities in 
bringing fertility to the waste places and making them 
habitable by man. Among the exhibits of this bureau 
are many colored transparencies and moving pictures 
bearing upon the reclamation of 40,000,000 acres of land 
in the great American desert. 

As a part of a truly American safety first program, 
the Departments of War and Navy have tried to show 
by means of a collection of models just how we are 
prepared to deal with a foreign foe. The turrets of the 
great battleships are here in miniature; there are 
machine-guns and representative types of warships, tor- 
pedoes and signal stations, all well worked out. Few 
people will be able to come away from this train with- 
out finding something to interest them and to enlarge 
their ideas of the scope of the activities of the Federal 
Government 


Japanese Patent Rulings 


re eagle have recently been made that the 
Japanese, in patent and trade-mark matters, are not 
construing their laws and rules of procedure in favor 
of foreigners in the same liberal manner that is done 
where the rights of Japanese are concerned. As these 
complaints have come from people thoroughly familiar 
with the actions of the Japanese Patent Office and other 
Japanese tribunals, it appears to be necessary that they 
receive attention. 

It would seem that the complaints have been occa- 
sioned by a misguided desire on the part of some petty 
officials to further the interests of Japanese at the ex- 
pense of foreigners doing business in Japan; and it is, 
therefore, believed that, as was the case a few years 
ago, the trouble will be cured when those in authority 


‘Ss 


realize the due significance of the rulings that have 
occasioned the complaints. 














Interior of car containing the exhibit of the Bureau of Mines 





Navy Department car, with preparedness exhibit 
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Helmets Worn as a Protection Against 
Dangerous Dusts 

UST of all kinds is a menace to a 
Te tse's health, especially if it is 
Jaden with metallic or sharp particles. 
So it is that among the dangerous occu- 
pations of the present day, sand-blasting 
js well in the foreground, although devoid 
of the spectacular. The manager of a 
well-known Eastern foundry recently 
stated that “a sand-blaster lasts about 
five years, rarely any longer.” After that 
time the millions of sharp particles of 
sand have practically sand-blasted his 
Jungs. 

If the sand-blaster is to be protected 
against the bombardment of the myriads 
of sand particles, it is essential that he 
be provided with some suitable form of 
respirator or helmet. The former has 
been in use for years past, but the latter 





is only now coming into greater use. An 
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it is being installed in fleets of 50 or 
more in some of the larger plants. One 
man can operate it and accomplish the 
same work that ordinarily requires the 
services of from five to ten men, 

The truck is gear driven, and is 
equipped with a platform which may be 
raised or lowered by a special electric 
lifting device driven by an individual 
motor taking power from the truck bat- 
tery. The platform will elevate a load 
of 4,000 pounds 3 inches in 7 seconds, 
and the truck loaded to capacity can 
convey the load to its destination at a 
speed of 5 miles an hour, and there de- 
posit the loaded platform, 

In plants where it is now installed 
goods are placed on platforms in various 
parts of the building, and are moved at a 
minimum expense of time and labor by 
the truck. If desired, the truck can be 
used for ordinary trucking purposes, or 








American firm recently completed a series 
of-tests in order to determine: first, the 
force of the impact and the abrasive en- 
ergy created by sand-blasting ; second, the 
fineness of the sand after it has struck the casting; 
third, the properties of the sand after it rebounds. As 
a result of the knowledge gained, there has been de- 
signed a helmet which is said to meet all the condi- 
tions encountered in the work, and which affords pro- 
tection for the eyes, ears and lungs. 

Four shields of multiple metal screens admit air and 
light, but form an impenetrable barrier between dan- 
ger and the man wearing the sand-blaster’s helmet. A 
frame holds the hood away from the head 


Hood used as a protection against 
dangerous dusts 


vices take the place of respirators and goggles in the 
instance of the dust hood, and permit men to work in 
places filied with lampblack dust, carbon flour, lead 
dust, oxide of iron, and other dangerous dusts, with- 
out injury to health. The advantages of the helmet 
and hood over respirator and goggles is that they are 
more comfortable to wear since nothing touches the 
wearer's face, and that aside from protecting the wear- 
er’s lungs, his ears and hair are likewise safeguarded, 


Mask worn by workers engaged in 
babbitting operations 


it can be used as a tractor to haul ordi- 
nary trailers from place to place. It is 
constructed of I-beams, steel castings, 
and drop forgings, and the controller is 
of the vertical type with three speeds forward and three 
in the opposite direction. The control of the lifting 
device is automatic, and when it is desired to drop the 
load this can be done in from three to five seconds, 


Making Railway Rails Continuous by Means of 
the Electric Arc 

Pte INTINUOUS conductor is obviously more efficient 

as a path for an electric current than one made up 

of a number of sections more or less se- 





to form a 2-inch air space all around, 
permitting of the free circulation of air; 
thus hot, stagnant air cannot collect in- 
side the hood. The multiple screens are 
of sufficient toughness to resist the blow 
of the sand, while the frame, although 
light in weight, is very strong. The hood 
will withstand the hardest kind of wear. 

In conjunction with the sand-blaster’s 
helmet, a hood of light material may be 
fitted over the same frame. This hood 
drops to the neck of the wearer, where it 
can be tightened by means of a draw- 
string. A window, which may be either 
transparent celluloid, mica or glass, per- 
mits vision. Free circulation of air with- 
in the hood is facilitated by six ventilat- 
ing screens in the top and four in the 
skirt. In babbitting operations the same 
head frame is again used, this time to 
support the wire mask on the head. The 
mask is made of three parts. Two parts 
of semi-spherical shape form the cap. A 
ridge or comb where they join adds rigid- 








curely joined together. This, then, is the 
reason why electric railroads spend large 
sums of money in joining or “ bonding” 
their rails together, for the connecting 
plates used in joining mechanically the 
ends of two rails form but a poor elec- 
trical connection; and when it is borne 
in mind that these joints occur every 30 
or 40 feet, it becomes apparent that the 
aggregate resistance in a mile or more 
of track is tremendous. 

Heretofore the bonding of rails has 
taken the form of small copper cables 
or strips connecting together two adja- 
cent rails. But since the ideal, both from 
a mechanical and electrical viewpoint, is 
a continuous rail, in recent years the rail- 
roads have been resorting to various 
methods of welding, to a greater or lesser 
degree, the rails together, using the cast- 
ing process, thermit, or electricity. The 
latter has been accomplished by two dis 
tinct methods: first, the resistance 
method, in which a heavy current is 








ity. The apron, dropping to a point con- 
siderably below the chin of the wearer, 
extends in width around one third the 
circumference of the head-frame, therefore reaching 
almost from ear to ear, and giving ample protection 
from the splashing metal. An added protection for 
the eyes are the two squares of heat-treated glass. 

The multiple screens used in the helmets and hoods 
consist of a number of metallic screens of very fine 
mesh arranged in suitable combination. These de- 


Bonding or joining electric railroad rails together by means of an electric arc 


An Electric Truck Which Carries Its Own 
Elevator 


O speed up trucking methods in plants working at 
full capacity to meet the demands of the new era 
of industrial prosperity, a combination truck and ele- 
vator has been placed on the market. At this writing 


caused to pass through a poor joint be- 
tween the rails, the resistance of which 
heats the steel to a point where the meta] 
actually runs; second, the electric arc method, in which 
the joint is heated to incandescence by an are drawn 
between the rails and a carbon or metal electrode. 
The latter method is perhaps the most common in 
present-day practice. 

A typical are welding outfit for rail bonding aver- 
(Concluded on page 626) 
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Combination electric truck and elevator about to run its platform under a load of rubber-tired 


wheels 


Electric truck after lifting up the lead clear of the floor, ready 


for its trip 
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Strategic Moves of the War, June 2nd, 1916 


most noticeable things of 


Fav of the consistently 
the Euporean war is the way 


staff of the Central Empires never overlook anything in 


in which the general 


either the situation or in the art of war. For years it 
has been conceded in a general way that the German 
army was the best in the world in point of organization 
as well as dis ipline—a veritable, cold-blooded fighting 
machine But the war has made this generalization 


Lest Rpex ific. 


rhis is apropos of the Entente force collected in an 


out-of-the-way spot on the map, Saloniki, into which 


vicinity its nucleus was driven during the clearing of 


Serbia when a belated attempt to aid this small ally was 
made, 
talk regarding the imminence 


After many months of 


of the launching of a general offensive by the Entente 


Powers, every indication, reasoning as well, began not 


many weeks ago to point to its inauguration with the 
coming of propitious weather in the current spring. As 
the initiative in war means much to the side retaining 
it, Germany, at the most auspicious moment, and realiz 
ing the preponderant numbers against her at this phase 
blocked the Allies’ little 


the opening at Verdun of the most stupendous battle 


of the war, promptly game by 


siege the world has ever witnessed. Germany took hold 


at this point; and, with eminent military sagacity and 


tenacity. has not let go even though there now appears 


sinal! kelihood of a tactically successful decision accru 
ing to her; but can continue her 


Verdun, the initiative remains with her. 


as long as Germany 

assaults at 
General Cadorna, the Italian generalissimo, paid an 

important visit to Paris to consult with the members of 

the Allied council and reports were freely 

that the Italian was 


circulated army 


By Our Military Expert 


of the force is to undertake such a northward thrust 


when the time and circumstances are promising to 


SUCCESS, 
Again: 
tivity 


reports have indicated for some time that ac- 
But 
staff, realizing that diplomacy has won its all by holding 


was about due from Saloniki, the German 


Greece inactive as long as it has and that there would 
be nothing to gain once the Entente should begin an ad- 
vance, has removed the leash from the Bulgarian war 


dog and to seize better and more advanced defensive 
positions against the day of battle, has permitted Bul- 
garia to cross into Macedonia, seize Greek defenses and 
foothold 


factor of possible Greek participation against her as a 


obtain a upon her desired land, ignoring the 


result—or else Berlin must have a very thorough under- 
standing with Athens. 

Teutonic and Bulgarian troops advanced a short dis- 
River Mesta, at Xanthi, toward 
Demir-Hissar, while it is reported that strong concen- 
Doiran 


tance along the and 


trations of have been made near and 
Nevrokop. 
The lines of Saloniki are of two general classes, the 
The latter 
economy of 
the 
your 


is the 


troops 


advanced positions and the line of defense, 


is a very obvious one and makes for 


manning. It begins on the east near Vrasta, on 
Gulf of Rendina, or Orfano—take 
choice—and follows the line of the river which 
outlet of Lake Bashik. 
lake, but should 
lake 
form excellent and firm points of 
line. In the vicinity of the railway to Gievgeli which 


Contessa, or 


The lines now lie north of the 
retirement, this 
westward 


necessity compel a 


and its smaller neighbor more to the 


rest to the general 


Roumania. It may come toward Riga, Dvinsk, Minsk 
or Royno, the most important railway junctions of the 
entire line. And if it comes, it will probably be found 
that it almost exactly anticipates the assumption of 
the offensive by Russia, But Germany has less to fear 
there than elsewhere, for reports of conditions indicate 
that while Russia is actually far better off in a mii. 
tary way than at any time since the war began, she js 
neverthless not yet prepared to undertake her general 
forward movement in full strength to promise SuCCess, 
Her easy sweep in the beginning of the war was pos- 
sible because her mobilization was consummated earlier 
than the German staff expected, when Germany's hands 
were occupied with the throat of France, 

The Balkan theater of war is well worth watching. 
No one can tell where the first major diversion on the 
part of the Entente will occur and it may easily be q 
joint one participated in by Sarrail’s force thrusting 
to the north while Russia strikes southward. 

The Physics of a Smoke Ring 

By Leigh F. J. Zerbee, 2nd Lieut., C. A. C., U.S. A, 

N the firing of large caliber mortars the spectacular 
To the 
layman it is simply a beautiful and interesting sight 
to be watched until it disappears in the clouds. How- 
ever, when an artilleryman sees one issue from the muz- 


smoke ring is of rather common occurrence, 


zle of his piece he expects that particular projectile 
to fall short, and unless other conditions make a com- 
pensating error his judgment will be correct. From the 
foregoing it is to be understood that this phenomenon 
is undesirable. The following is offered as an explana- 
tion of the cause of the smoke ring: 

Every one is familiar with the appear- 
ance of the modern projectile, a long, 





about to areuse itself and press forward. 


The next thing the dispatches recounted 
was the heavy Austrian attack in the 


Trentino, driven home by the hammering 
The Italians 


forestalled 


of a superior artillery. and 
Ailles 
the former are extremely busy meeting the 


their 


their were again and 


threat to the Venetian section of 
land 
After 


forces 


Allied 


necessity 


the withdrawal of the 
Serbia, diplomatic 
deciding 


pursuit at the 


from 
halting 
border. 
and exists to-day—a pow- 


became the factor in 
Teutonic 


There existed 


Grecian 


erful war party in this ancient nation of 
held that the destinies of 
with of the 
party, of decidedly 


Athens, which 


must coincide those 
The 


pro-Tenutonic leaning, resisted the popular 


crreece 

Entente. court 
demands and on the plea of preserving 
strict neutrality, through holding the reins 
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of government has been able to keep the 
Greek forces from under the standards of 
The national situation was 

the affiliation of the 


to Greece over the question of 


the Entente. 


complicated by Bulgars—frankly 


inimical! Macedonia— 


with the Central Empires. Diplomacy intervened for 


fear of bolliing the kettle over and as a result, Greece 
maintaining technical 


toward the Kaiser while she, of necessity, 


presented the odd spectacle of 
neutrality 
paid part of her treaty obligations to his enemy by per- 
mitting the use of a section of her territory by the 
Entente. 

The comparatively slender Entente forces which occu- 
pied Saloniki after the from have 
increased since that In addition to 


the French and British troops which compose the bulk 


retirement Serbia 


been vastly time. 

of the foree, more than 100,000 Serbians, armed and re- 
equipped by the Allies, are now present within the lines. 
It is impossible to say with any degree of accuracy what 
the total force may be, but compilaton of various re- 
ports received in this country 


that 


since the occupation of 
Saloniki lead to the belief from 500,000 to 600,000 
men is not far wrong. 

Call it the lesser number. Even in this war of grand 
arithmetic a distinct and concrete army of half a mil- 


lion men is a very powerful force—in this case power- 
northward 


Austria to 


ful enough to initiate an offensive thrust 


against the railway from Germany and 


Tarkey and Constantinople. It establishes a very real 


threat, a thorn in the side of Teutonia, for it is fairly 
on the strategic flank of its communications, and rather 
near at that. 

This force has certainly not been gathered at Saloniki 
merely to occupy Grecian territory; no such prepara- 
tions as have been made for its adequate maintenance 
would have been completed for such a purpose and the 
easily 


deduction is very made that the greatest object 


The region about Saloniki, showing the line of defense 


is crossed by the main line of defense there are a nuim- 
ber of eminences which form excellent positions of de- 
fense. The line crosses the Vardar at Topshin, pro- 
ceeds approximately ten miles farther west, then turns 
abruptly southward to end securely on the Gulf of Sa- 
loniki in the vicinity of Libanovo and Kolendros. 

From this entire line northeast, north, northwest and 
west the advanced positions occupy the ground to a con- 
To the northward are broken ranges 
of hills and mountains whose passes and crests must 
be forced ere General Sarrail’s force can materially ad- 
vance toward the Teutonic communicatons with Turkey, 


siderable distance. 


and it is to prevent the occupancy of these hills by the 
Allied forces that the Bulgarians have moved forward. 

Soon after Saloniki was occupied in force by the 
Entente, comparison was drawn in this column between 
and the 
campaign when Wellington, 
Napoleon, 


the present situation lines of Torres Vedras 


in the 
back by the 


beaten 
himself 
about 50 or CO miles north of Lisbon with his right on 
the Tagus while his left lay securely upon the Atlantic; 
and all the assaults directed failed to 
hold. When the time was ripe, he turned 
upon Massena and drove him to the defeat which even- 
tually resulted in the downfall of 

To return to the 
Teutonic staff has forestalled 


Peninsula 


armies of established 


against him 


shake his 


Napoleon. 

third time the 
or possibly anticipated— 
And 
while the great struggle has continued for weeks on the 


theme; for the 
an offensive movement on the part of its enemy. 


western front, this same staff has found it expeditious 
to take offensive action. 


It may reasonably be expected that Russia’s turn 


will come; but the problem should be harder on account 


of the vast extent of the Russian line from Riga to 







cylindrical body with a flat base at one 
end and a point at the other. Just for- 
ward of the base and encircling the pro- 
jectile is the rotating band. It is made of 
annealed The powder chamber 
mortar is of larger diameter than 
the rifled portion of the bore, consequently 
the chamber and bore must be connected 
The after part of this cone is 
unrifled and is called the centering slope. 
The forward portion is rifled and is known 
as the forcing cone. The rotating band is 
turned to the same surface as the cone in 
the gun and when the projectile comes to 
rest in the after having been 
rammed, a gas tight joint is effected be- 
tween the gun and the projectile. Thus 
the rotating band is in reality a 
valve and the centering slope its seat. 
Projectiles are rammed with all the force 
available so as to seat them securely and 
make an absolutely gas tight joint. After 
the ramming of the projectile the powder 
At the 
time of the explosion a great pressure of gas is formed 
behind the projectile which causes it to move forward, 
flowing the copper band down into the grooves of the 
rifling and preventing any escape of gas. If gas does 
escape, due to improper seating, dented or otherwise 


copper, 


of a 


by a cone. 


bore, 


here 





is loaded and the breech closed. 


mutilated rotating band, or other reason, the pressure 
acting on the projectile is lowered and the shot will fall 
short. 

This leaking of gas past the rotating band is the 
cause of the smoke ring. It takes position in front of 
the projectile in the form of a smoke piston and is 
pushed from the bore by the projectile. Even though 
this piston of gas while in the gun is forward of the 
projectile, still, due to the rapid motion of the projectile, 
it is under greater than atmospheric pressure. When 
it issues from the muzzle it immediately expands, ac 
cording to Boyles Law, and the next instant is pierced 
by the charge. This changes the smoke piston to the 
smoke ring. The queer “turning inside out motion 7 
they have is caused by the charge going through the 
friction against the inside of the ring 
up a rotation. A similar motion may be 
obtained by placing a small rubber band around @ 
broomstick and pushing it along the stick by the hand 
which at the same time loosely grasps the stick. 

The fact that the ring continues to increase if 
diameter as it rises is probably due to the kinetic 
energy given to it in that direction by the force of the 
expanding gasses at the muzzle. It rises from the piece 
at first swiftly and‘then more slowly. The rapid rising 
at first is explained by its velocity from the mortar; 
this soon dies off, however, and its ascent continues 
by reason of the fact that it possesses a lower specific 
gravity than air. 


ring and its 
setting 
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Correspondence 


iThe editors are not responsible for statements made 
in the correspondence column. Anonymous communi- 
cations cannot be considered, but the names of corre 
spondents will be withheld when so desired.) 


Open Sights vs. Peep Sights 
To the Editor of the ScrenTiric AMERICAN: 

Articles on the above have appeared in your issues 
of Dee 11, 1915, January 22, 1916, and April 15, 1916. 
These articles are by Mr. Crossman and Mr. Winans. 
Mr. Crossman states that the peep is quicker than the 
open. He also states that the open sight is used when 
in a great hurry. These contentions appear to con- 
tradict. He states that the peep is ignored. He also 
states that the peep must be found, that the head 
must be placed in the right position se as to look 
through the peep, that the peep must be looked through 
at the outset. These contentions look very much like 
further contradictions. It certainly does not seem 
possible to ignore the peep, and at the same time 
search for it. 

Mr. Winans states that the peep is useless in poor 
light, which lasts about half the time. Mr. Crossman 
does not deny this statement, hence must be taken to 
have admitted it. The same thing applies to Mr. Wi- 
nans’ statement that the peep is useless for moving 
targets. 

Neither Mr. Crossman nor Mr. Winans states how 
useless the peep would be in the mud and slush of 
France and Belgium. 

The reason why the open sight ‘s used when in a 
hurry is that the target, the front sight, and the sur- 
roundings are never lost sight of, as Mr. Winans states. 
On the contrary, when the peep is used the front 
sight, the target, and the surroundings are lost to view 
from the time that the plate which contains the peep 
comes before the eye until the peep is found, the head 
got in the right position, and the peep is looked through. 
After these things have been accomplished, the front 
sight must be searched for and found, the surrounding 
country must be searched over and the target found. 
When all these tasks have been performed the gun 
must still be sighted. 

When in a hurry, when the light is poor, and when 
the object is moving the peep is manifestly unfitted 
for use. Unquestionably, the peep, when it can be 
used, is more accurate than the open sight. The tele- 
scope is more accurate than either, but that fact would 
not justify the general use of the telescope. 

The accuracy of the peep induced both Americans 
and Canadians who were after mere amusement at the 
turget to adopt the peep. The hope of securing tro- 
phies by somewhat questionable methods, that is, by 
the use of sights unsuited for war purposes generally, 
induced both Americans and Canadians to adopt the 
peep in foreign competitions. 

Mr. Crossman speaks of accuracy. He also advo- 
cates the use of a battle sight, which does away abso- 
lutely with anything resembling accuracy. His two 
positions on accuracy seem at least queer. What would 
be thought of a man who started out to hunt game 
with only a battle sight on his gun? The man who 
would do it would certainly be considered a little pe- 
culiar. Precisely the same thing applies to hunting 
men. 

The meaningless term “flat trajectory 
have led some men astray. There never was and never 
will be a flat trajectory. 

As to accuracy of guns, which is another meaning- 


appears to 


less term or phrase, no gun is accurate. No gun can 
be sighted. Sighting is mere approximation. I do 
not refer to battle sights, which are never intended 
to be sights at all. Curiously, neither those who make 
guns nor those who use them seem to desire that guns 
should be more nearly accurate than they now are, 
though they could very easily be made more nearly 
accurate, 
Cc. C. Grant, M.D. 
30x 422. Red Deer, Alberta. 


Possibilities of the Transatlantic Flight 
To the Editor of the Screntiric AMERICAN: 

In your issue of May 6th is presented, in a letter in 
the Correspondence Column, by George Lanzius, an ele- 
mentary proof that the cannot fly 
across the Atlantic in a non-stop voyage. “ These fig- 


‘average machine’ 
ures,” it is stated, “ prove conclusively that the non- 
stop flight across the Atlantic is beyond the present 
possibilities.” 

The writer concludes by censuring Mr. Curtiss for 
lending his name to such a project. “It is inconceiv- 
able to me,” says he, “that any persons having even a 
slight knowledge of aerodynamics would lend their 
pumes and endorse such an undertaking.” 

Permit me, by use of the writer’s method of argument 
aud somewhat better data, to prove the possibility of a 
non-stop flight across the Atlantic. Mr. Curtiss says 
he can build a 3,600-pound flying boat of 600 horse- 
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power, using 55 pounds of fuel per horse-power. The 
weight per horse-power is, therefore, as follows: 
Fuel for 30 hours....... 16.5 pounds per horse-power 





The machine........00.0 60 “ “ “ 
TWO WEGisccansceisenso ee “ “ 
Total .ccrcccccescece S00 “ “ “ 


This 23-pounds load requires 23/6= 3.83 pounds 
thrust per horse-power, whereas a propeller of 100 per 
cent etficiency can exert a thrust of 5.36 pounds at 70 
miles per hour, the assumed speed. The ratio, 3.83 + 
5.36 = 71 per cent, is, therefore, the necessary propeller 
efliciency in Mr. Curtiss’s proposed craft. But he can 
build propellers having greater efficiency than is here 
found necessary. Furthermore, it is not necessary to 
fly at 70 miles an hour for 30 hours, since the proposed 
route to Ireland is only 1,800 miles long. 

Having proved from the data supplied by Mr. Curtiss 
that the non-stop flight is possible, I may remark that 
he is not pledged to such a flight with the machine 
ubove referred to, but has made provision for stopping 
en route for supplies from a ship. 

It thus appears that Mr. Curtiss is not, for want of 
“a slight knowledge of aerodynamics,” venturing upon 
an ill-considered or a preposterous enterprise. On the 
contrary, he has an aerodynamical laboratery of his 
own, a technical staff of trained and experienced aero- 
nautical engineers, and has had himself the largest 
practical experience of any man in America in the 
construction of varied types of aircraft. 

A. F. Zann. 

Buffalo, N. Y. 


The War Game Series 
To the Editor of the Screntiric AMERICAN: 

Permit me to thank you for your attention in the 
matter of the war game. This project, undertaken by 
a publication of the standing and circulation of the 
ScrENTIFIC AMERICAN, while in a way a novel departure 
for any other than a service magazine, is worthy of 
great commendation as educating your readers in a 
matter of such great present importance. Any student 
of the war game will receive a very excellent idea of 
the methods and procedure of modern military prac- 
tice, and he is bound to derive considerable instruction 
along the lines covered. The military students, for 
example, officers and men of the National Guard, or 
members of the Business Men’s Training Regiment, 
who are pursuing military studies should find the 
course covered by your war games of very material 
assistance in their work. In my opinion, the ScIENTIFIC 
AMERICAN, in thus presenting such a game, performs 
a great public service. 

Joun F. O’RYAN, 
Major General. 

Headquarters Division, National Guard, New York, 

Municipal Building, New York. 


The Battle of the North Sea 

N” until the detailed reports of Jellicoe and Beatty 

are made public will it be possible to write the 
technical story of the great Battle of the North Sea, 
or the Battle of the Skagerack, as it may possibly be 
called. The earlier German official accounts, following 
the policy of concealment of losses as practised by the 
army, have proved to be unreliable, although later dis- 
patches admit the loss of additional ships to those given 
in the first radiograms to Sayville. 

The outstanding fact, at least for the casual student, 
is the closeness with which the theories of naval con- 
struction and naval tactics were verified. The various 
types of vessels engaged on both sides were maneuvered, 
fought, suffered or won, exactly as the text book had 
foreshadowed. 

Briefly stated, the Battle of the North Sea was a 
first-class engagement, resulting from a hostile demon- 
stration against the German High Seas fleet on the 
German side of the North Sea, in which after serious, 
and (as it now begins to apear) approximately equal 
losses on each side, the German fleet was driven back 
into its home ports, leaving the command of the sea 
to Great Britain. 

It is evident that both the British and German 
main fleets were out in force, The descent of the 
British on the German coast were carried out in con- 
formity with the conventional disposition of a fleet that 
is seeking the enemy. In the van were the fast scouts 
and destroyers. Back of these were the battle-cruisers 
and armored cruisers (though what these relatively 
slow, lightly-armored and lightly-gunned ships were 
doing in company with the battle-cruisers is puzzling) ; 
and far to the rear (too far as the event proved) was 
the main force of British dreadnoughts. 

The disposition of the German fleet was similar, with 
the important exception that their main battleship 
fleet was in close touch and well up with its screen 
of scouts and battle-cruisers—as the British battle- 
cruiser fleet was to discover before the engagement 
had been long in progress. 

The scouts and destroyers of the two fleets were the 
first to make contact, and at once they fell to with 
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the characteristic dash of these vessels. Next the 
battle-cruisers became engaged; and Admiral Beatty 
pushed forward at full speed in the effort to place him- 
self between the German battle-cruisers and their base 
—the Kiel Canal or the Bight of Heligoland, as the 
case might be. The maneuver promised to be success- 
ful; but while he was hotly engaged with the German 
battle-cruiser division, which was apparently to star- 
board, there loomed up to port the main battle-line of 
the German dreadnought battleships. 

Probably the situation was of the German admiral’s 
making; for it is known that he was assisted by one, 
and, according to neutral testimony, several Zeppelin 
scouts. It is fairly certain that, due to superior In- 
formation, the Germans had a far more accurate 
knowledge of the strength and position of the British 
than the British had of the German forces, 

It was during this phase of the engagement that the 
British losses occurred. The battle-cruisers and 
armored cruisers, with their reiatively light armor, 
were overwhelmed by the broadsides of the combined 
battle-cruisers and battleships of the German fleet. 
Three British battle-cruisers, the modern “ Queen 
Mary,” mounting 13.5-inch guns, and the older “ In- 
defatigable” and “Invincible,” were blown up by in- 
ternal explosions and sank. Whether the blowing up 
was due to gun-fire or the torpedo has not, at the 
present writing, been reported. The 9.2-inch guns and 
6-inch armor of the armored cruisers “ Defense,” 
“ Warrior” and “ Black Prince,” were powerless against 
the German dreadnoughts, and they also were sunk. 

Meanwhile, in answer to Beatty’s wireless call, the 
British battleship fleet was coming up as fast as forced 
draught could drive it. The first to arlve were the 
fast 25-knot 15-inch gun battleships of the “ Queen 
Elizabeth ” class; and we shall not be surprised to learn 
that these ships were the only British battleships to 
get into the fight. If so, we have here another striking 
evidence of the great tactital value of speed; for it 
was the British battleships which turned the tide of 
battle, drove the Germans back, and sent them in full 
retreat to the shelter of their mine fields. 

That it was the “Queen Elizabeths” that turned 
defeat into victory, is strongly suggested by the fact 
that the battleships which the Germans claim to have 
sunk—the “ Marlborough ” and the “ Warspite "—are of 
this class. Both ships, by the way, returned to their 
home ports. 

In their first announcement of the battle the Ger- 
mans admitted the joss of only one capital ship, the 
“Pommern”; though what this old pre-dreadnovght 
was doing in the first dreadnought line is hard to 
imagine. She was believed to have been lost many 
months ago in the attempt of the German pre-dread- 
nought fleet on Riga in the Baltic. Was she lost then, 
and acknowledged now in place of a first line-ship— 
a dreadnought? 

The list of German losses shows a tendency to grow. 
A dispatch from Berlin admits the loss of the “ West- 
falen,” an 18,000-ton dreadnought of the “ Nassau” 
class. A strong suggestion of further losses in capital 
ships is found in Admiral Beatty's statement that, 
while pursuing the German fleet, he saw a German 
battle-cruiser blown up; that later he passed another 
battle-cruiser which was aparrently mortally hurt, and 
that on returning, he failed to find any trace of her. 

There is a persistent rumor from neutral sources 
that the latest German dreadnought battleship “ Hin- 
denburg” was sunk; but neither the British nor Ger- 
man admiralty mention her, and at present the reports 
lack verification. 

In capital ships of the first class, then, the British 
have lost three battle-cruisers and the Germans, a 
dreadnought battleship; one and possibly two (accord- 
ing to Beatty’s report) battle-cruisers, and a pre-dread- 
nought battleship. 

In secondary ships the British lost three rather old 
armored-cruisers, and the Germans four new fast scout 
cruisers and two older cruisers, 

Of destroyers, the British lost eight and the Ger- 
mans nine. The Germans also lost one submarine. 

The total tonnage loss for the British is 114,100 tons, 
the tonnage loss for the Germans is 76,515; and if, as 
Beatty’s report indicates, two German battle-cruisers 
were lost, their total tonnage loss is 100,515 tons, 

The British loss in capital ships is 63,000 tons, the 
German loss is 57,000 tons, or, if two battie-crulsers 
went down, it is 81,000 tons, 

The outstanding fact of the Battle of the North Sea 
is that the British fleet engaged and drove the German 
fleet in flight back to its coasts, suffering in’ the en- 
gagement losses which so far as available information 
goes were equal to those of the enemy. 

If the losses were equal, the British fleet Is to-day 
relatively stronger than it was before the fieht—-if its 
losses, as the Germans state, were heavier, the relative 
standing of the two navies remains the same. In the 
first case the grip of the British navy throug) blockade 
has been strengthened, in the second, It remains as 
before. 
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From Herring to Halibut 


' Strong Measures Necessary to Keep American 
Fishermen from Being Driven off 


the North Pacific Banks 
By Monroe Woolley 











ke a big-fish industry halibut is perhaps second to 
fAsalmon in the vast fishing grounds of the Pacific 
Northwest Federal and State fisheries departments 


are taking unusva! interest in this growing fishing field 
with a view to enlarging and marketing the catch. 

The the flatfish 
family, or consists 
in the fact that both eyes are on the same side of the 


the largest species of 


halibut is 

flounder. A distinctive peculiarity 
One side of the fish is colored, the other is almost 
white. The 
often V@gichs from 300 to 400 pounds. The meat is fat, 
and there is a delightful absence 
of annoying bones. Halibut 
petizing. But uniike salmon, halibut has not yet found 
its way Into cans. Therefore its market is limited, and 
citizens living inland rarely, if ever, meet it. However, 
the halibut 
fishing fields are enlarged, new ways of 


bead. 


snow halibut grows to great size, and 


tender &nd delicious, 
steaks are especially ap- 


industry is growing rapidly. and as the 


will show the same consideration to American halibut 


fishermen as is shown the Canadians in the way of 
prices on ice and other supplies, it is possible that a 
part of our halibut fleet will make 
Ketchikan a home port, for Alaskan operations at least. 

In any Seattle is bound to lose much of the 
brought by the Alaskan halibut 
To meet this situation the Federal Government 


big continue to 
event 
business heretofore 
fleets. 
has gone to much expense to locate new halibut fields 
The Government steamer “ Albatross,” 
expert halibut fishermen 
aboard, has located new and extensive halibut regions 


nearer Seattle. 
working with a crew of 
off the Oregon and Washington coasts, close to Amer- 
In 1915 nearly 1,000,000 pounds of halibut 
were taken from one of these areas. New banks have 
discovered off the mouth of the Columbia 
River where none were supposed to exist, and certain 


ican ports. 


also been 


steam fishers, have abandoned the Alaskan fields for 
the new ones off shore at home. 

A movement is afoot to have the Federal Government 
continue these surveys for new halibut fields nearer 
home by chartering two regular halibut fishermen 
manned by their regular crews. It is claimed that these 
boats can do the work better and at a smaller expense 
than the “Albatross.” All the fishing industry 
wants Uncle Sam to do with the chartered boats is to 
determine the location and extent of shoal waters. The 
fisherfolk will themselves quickly determine whether 
halibut can be taken in commercial quantities, saving 
the Government the expense of this work. 

At one time there were extensive halibut banks just 
outside Cape Flattery, but these banks have long since 
been fished out. Hence, halibut fisherfolk were driven 
to the bountiful, though distant fields, in Alaskan 

waters. The experimental operations of 


’ 


can 





marketing the food are bound to follow, 
so that in time halibut may find its way 
into all parts of the country, without re- 
sort to refrigerator cars and other ex- 
pensive methods of shipment. 

The Department of Commerce is doing 
all it can to keep the fishing industry 
of the North Pacific in the hands of Amer- 
Seattle has always been the 
headquarters anc of the American 
halibut fishing fleets, but as the bulk of 
the halibut is taken on banks in Alaskan 
waters, it is necessary to make a long sea 
trip to land the Prince 
Rupert, British 
nearer the Alaskan halibut banks than is 
Seattle. the Grand 
Trunk railroad has given the fishing in- 

fear Prince 
halibut 


ican interests, 
base 


there. 
500 


catches 


Columbia, is miles 


‘he completion of 
terests a scare, for they 
Rupert will the 
quarters, not only for Canadian fishermen, 
but for Americans as well. 


become head- 


Ketchikan, Alaska, has been used as a 








the “ Albatross ” in looking for new fields 
nearer American markets took the vessel 
300 miles due west of the Washington 
cape, and thence south toward the mouth 
of the Columbia. 

If it were not for herring many of us 
would go halibut hungry, for it is herring, 
used for bait, which entices the halibut to 
take the hook and thus find his way to the 
butcher’s block. This affords us our one 
advantage over the Canadians in the hali- 
but fishing industry. Puget Sound yields 
the best and biggest bait supply in the 
world. Much of the herring bait for the 
entire halibut industry of the Pacific 
comes from this source. Herring are taken 
largely in winter, and the catch is frozen 
to be preserved for use as bait in the 
summer. Just now the fishermen are an- 
noyed over a law which prevents their 
taking herring, even for bait, with seines. 
Overtures are being made to the Washing- 
ton State Fish Commission to have this 








base by the Alaskan fishermen who wish 
to avoid the leng haul to Seattle. But 
Ketchikan has been quite unable to com- 
pete with Prince Rupert since the latter port has ac- 
quired railroad connection. Alaskan halibut fishermen 
have just appeared before State and Federal fisheries 
departments pleading for aid in saving their industry 
from destruction by Canadian competition. But Sec- 
retary Redfield. according to press reports, had declined 
to suggest legislation putting a tariff on halibut im- 
perted into the United States from Canada. 

As their oniy means of salvation the Ketchikan busi- 
men have asked the Trunk officials for 
terminal rates from Ketchikan to any point on the 
continent the same as charged from Prince Rupert. If 
the officials agree to this request, and Prince Rupert 


ness Grand 


Rough weather on the halibut banks 


other banks with commercial possibilities have been 
definitely located which were hitherto known only by 
rumor, 

It may be said, according to official report, that a 
new source of halibut supply has already been de- 
veloped, and that this same source will be of even 
greater value in the future for a supply of other fishes 
not now in demand. In fact, so good are these newly- 
found banks off Washington and Oregon that usually 
but from two to four days are required to fill the steam 
fishing schooners with cargoes. This halibut harvest 
Seattle instead of to Prince Rupert, and 
hundreds of small halibut fishermen, and some of the 


comes to 


law modified. 

Halibut fishing is generally a dangerous 
business. The fishing crews of the steam 
schooners operate in dories, much as the fishermen do 
on the Grand Banks about Newfoundland. Their work 
takes them a long way from the ship, and frequently 
they are lost in storms and fog. Some of the schooners 
engaged in the industry formerly operated on the At- 
lantic grounds, but some years since came to the Pa- 
cific Northwest, via Cape Horn, as a more fertile field. 
Halibut usually brings the fishermen from 4 cents to 5 
cents per pound, and a 400-pounder is thus worth from 
$16 to $20. Pulling up twenty-dollar gold pieces from 
the depths of the sea must indeed be exciting sport, 
but few of us will envy the brave men the reward they 
reap. If we did, competition might be keener. 
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Cleaning the day’s catch 





Frozen halibut stored at Seattle 
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Halibut cannot be artificially 
gated, as salmon can, because halibut de- 


propa- 


posit their eggs on the ocean bottom. 
Hence man has not yet found a way to 
rob them and incubate the eggs. For this 
reason, if harvested too freely, the supply 
time. On 
taken to 
Legis- 


may some day run out for a 
this account, steps are to be 
protect the fish by a closed season. 
lation will probably provide an ocean 
sanctuary, covering what has been deter- 
mined to be the breeding grounds, in the 


Pacific Northwest. 


The Current Supplement 
HE current of the ScrenTIFIC 
AMERICAN SUPPLEMET, No. 2110, for 
June 10th, contains the fourth of the valu- 
These 


issue 


able articles on Economy in Study. 


articles are of extreme importance not 


only to the teacher, but to everybody who 





reads, as the world of knowledge is now 
so vast that without systematic and scien- 
information 
our field is narrow. A 
short, illustrated article on Locating Bul- 
lets in the Body tells how the 
Roentgen ray is used for making the op- 
eration for their removal both simple and 
rapid, to the great advantage of the pa- 
tient. Another war article on The Moun- 
tain Gun and Mule Team tells how light 
guns of special construction are trans- 
ported in mountain country. The series 
of lectures by Sir J. J. Thomson on Radi- 


tific methods of acquiring 


discouragingly 


Human 
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ations from Atoms and Electrons is con- 
cluded in this issue. Good Roads and the Automobile 
is a timely subject, and is illustrated by a number of 
The Noble Gases tells how the 
nitrogen of a generation ago has been made to yield 
other elements of value to chemistry. These include 
Helium, Neon, Krypton and Xenon, 
which are as yet known by name to 
the general public. Progress in Lamp Tech- 
nology illustrates a number of im- 
proved been introduced abroad. 
illustrates a simple exercis- 


excellent photographs. 


Argon, some of 


hardly even 
Arce 
and 
that 

Mechanotherapy at Home 
ing apparatus that is useful for preventing stiff joints 
resulting from wounds. It is also useful for general 
Chemistry of the Amorphous Solids is an at- 
tempt to generalize some of the mass of information 
that has accumulated in this branch of chemistry in 
recent years. Related Nickel Steels de- 
scribes an alloy whose peculiar properties makes it of 
special value in the construction of scientific instru- 
ments. Another article of present interest is Oils and 
Other Reagents in Flotation, which deals with recent 


describes 


lamps have 


exercise. 


Invar and 


methods of concentrating ores. 


Experiments with Brines in Search for Potash 


EVERAL deep holes have been sunk in the deserts 

of Nevada, and one is being drilled in the pan- 
handle of Texas under the supervision of the United 
States Geological Survey, in the for potash. 
The Survey is also making some laboratory experiments 
designed to aid in discovering a cheap process of sep- 
arating potassium salts from natural brines. 

Since the importations of potash salts from Germany 
were stopped, the urgent need of a domestic supply has 
greatly increased, and the price of high-grade potash 
has advanced from $39 to about $500 a ton. Efforts to 
find commercially workable deposits in this country 
have been eagerly and diligently made, both by private 
capitalists and public agencies. The Survey has endeav- 
ored both to find depesits of soluble potash salts and to 
discover practicable methods of extracting potash from 
rocks that carry relatively large propertions of potas- 
sium. Every clue that might yield valuable results has 
been followed up in a country-wide investigation extend- 
ing from New York to California. 

In the laboratory experiments special attention has 
been given to the evaporation of brines rich in potas- 
sium. The results of some of the earlier work were 
published late in 1915 as Professional Paper 95-E. More 
recent experiments have been made with the natural 
brine from Searles Lake, Cal., which contains the equiv- 
alent of nearly 12 per cent of potassium chloride in the 
solid salts. The results are given in a recent survey 
publication, “ Evaporation of Brine from Searles Lake, 
Cal.,” issued as Professional Paper 98-A. This report 
shows the changes in the composition of the crystals 
deposited from the hot solution during evaporation, 
and the composition of the crystals deposited when the 
Solution was cooled. The data recorded indicate that 
carefully controlled fractional evaporation and crystal- 
lization, possibly combined with other treatment, prom- 
ise much as a means of »btaining potassium from brines 
Similar to that of Searles Lake. Further study of the 
behavior of the constituents of the brine under varying 
conditions may be made. 
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The electrical probe 


(a) Fine steel needles. (b) Bullet. 
(d) Electric annunciator, 

















Three shadowgraphs of the same bullet, from differ- 
ent angles, illustrating how deceptive the X-ray may be 


A By-Product of the Sewer 


ONSIDERABLE attention has recently been directed 

to a machine for drying sludge, invented and patented 
by a firm in the Leeds district of England. It is claimed 
by the firm that this machine has made it possible to 
dry sewage sludge profitably, and that it is especially 
suitable for drying filter-pressed sludge cake contain- 
ing moisture in any proportion up to 75 per cent, In 
reply to inquiries, the firm reports that the cost of con- 
verting €0 per cent sludge cake through the machine, 
including interest and repayment of capital, has been 
$1.94 per dry ton, while the fertilizer is worth $7.30 per 
ton and upward, according to the amount of ammonia 
it contains, 
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Electric Probes 
Supplementing the X-Ray in Hunting for 
Bullets in the Human Body 
By Robert G. Skerrett 

UCH as the X-ray has done to help 

the surgeon locate bullets or bits of 
shrapnel, ete., in the bodies of wounded 
soldiers, this penetrating eye of science is 
not infallible. The radiograph is, in fact, 
strictly speaking, a shadowgraph, and even 
when photographs of this sort are taken 
from two angles there is still a chance of 
misunderstanding. Shadowgraph geom- 
etry or surveying in a fog, as it might well 
be called, is not necessarily accurate, for 
the doctor must still do a deal of guessing. 

An X-ray apparatus is not unlike a can- 
dle in some particulars. It projects shad- 
ows according to the relative opacity of 
the substances through which it sends its 
beams, and the position of these shadows, 
in relation to one another, depends upon 
the angle at which the light is placed. 
For instance, hold a ball by a thread ip 
front of a blank wall upon which a ver- 
tical line has been drawn. Assume the 
ball to represent a bullet embedded in the 
flesh of a patient’s leg and the line on the 
wall to stand for the single big bone of 
the upper leg. Depending upon where 
the candle is held, the shadow of the ball 
will shift in its relation up and down or 
to the right or left of the imaginary bone. 
So much for one of the difficulties of 
localization reduced to simple terms, 

Again, since the bullet or piece of shell 
is extremely opaque compared with the texture of a 
bone, the shadowgraph of the bone will always be 
lighter than that of the missile, and, for that reason, a 
single radiograph will not tell whether the projectile is 
in front of the bone or behind it. Two radiographs 
taken at right angles will help to solve this matter of 
location in a general way, but, again, they will not 
indicate with certainty the distance of the metal ob- 
ject forward or back in relation to the picture plane. 
Instances have been cited where X-ray pictures had ap- 
parently localized the bullet, and yet after three hours 
of operating the missile could not be found by the 
surgeon. In military surgery time is too precious to 
permit anything like this. 

The British military medical authorities have been 
using for many months two electrical aids to supplement 
the radiographs. One consists of two thin steel needles 
forming the terminals of an electric circuit. The circuit 
is closed when both needle points are brought against 
the embedded metal, and this serves to ring a little 
bell. The other, an adaptation of the telephone, is more 
ingenious and reduces by 50 per cent. the amount of 
probing required. 

One end of the telephone circuit is secured to a small 
piece of platinum, and this disk, after the flesh has 
been moistened with salt water, is secured to the 
patient’s skin by means of adhesive plaster. The other 
part of the circuit is in the form of a disinfected silver 
thread which is attached to the surgeon's instrument 
then in use—be that a knife, a probe, a needle, or 
forceps. The moment the operator's instrument enters 
the flesh this contact produces a slight sound, but this 
is faint compared with the microphonic rattle that is 
heard the instant the scalpel or probe touches the metal 
embedded in the wounded man’s body. It has been said 
that this telephonic aid to the surgeon has been of the 
greatest value, making it possible to limit to the smallest 
dimensions the operative wound and reducing to a 
minimum the time needed for the extraction of small 
foreign bodies. 


Adhesion Tests for Fabrics in Rubber Industry 


HE United States Bureau of Standards has installed 

in its rubber-testing laboratory a newly designed 
autographic machine for testing the “ friction” 
hesion between the different plies of canvas used in 
rubber hose, rubber belting, automobile tires, etc. This 
machine, by means of a diagram that is made auto- 
matically during the test, shows the exact value of the 
adhesion between the adjacent layers of fabric at all 
points. The machine was designed and built at the 
Bureau of Standards, 

The Bureau is experimenting with several rubber 
compounds that have been made into eyeshades for use in 
connection with the range finders on battleships. 
of these shades have been molded in the Bureau's ex- 
perimental laboratory and will be tested in service 
to ascertain the compound best suited for such 
use, 

An important recent test was in connection with fire 
hose purchased for use in the District of Columbia. 
Samples representing 28,000 feet of fire hose were tested 
both physically and chemically to determine if the 
specifications had been complied with, 
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|The Scientific Am- 
erican War Game 
in Miniature 


By H. S. Gladwin 




















I derived a 
the 


while in England 


~~ a bay, 
4 great deal of 


soldiers of English 


pleasure from lead 


make which were sold 


as types of the British army, comprising 


the 


workmanship 


practically all branches of service, 
They 


an) 


were of better than 


which I have seen elsewhere about 


3 inches in height, and, being hollow, they 


md cost less than those 


weighed less 


ustiaily to be found in toy 


stores, 


Two years ago, my son being five years 
s fortunate in findng that one of 


New York 


for these soldiers in 


old, I wi 
the large department stores in 
had accepted the agency 


i at once began to lay 
time when my boy should become interested 
The Infaniry consists of Grenadiers, 


rerritorials and the Worcestershire Regiment 


alry included Hussars, Lancers, Dragoons, Scots Greys, and embankments. Pine boards, 1 x 6, dressed, were 
Life und Horse Guards: Artillery was made up of Royal used for roads, rough hemlock boards for the bed of 
Horse Artillery, Royal Field Artillery 
and Mule Batteries Besides these I 





5 ipeee ScIENTIFIC AMERICAN irar game serics which came to a close with the 
issue of June 3rd, has been put to practical use by Mr. H. S. Gladiwin, He 
has built a model of the terrain of the games on a plot measuring 40 by 50 
feet with 
has taught a group of young boys how military maneuvers may be conducted. 
The 


and, an elaborate equipment of toy infantry, cavalry and artillery, 


accompanying photographs show the wonderful realism of the miniature 


war games. They possess a fascination even for the grown-up, gray-bearded 
boy. 

Vow that our war games have ended, we should be very glad to learn 
how they have been used by other readers of the Sctentiric AMERICAN, 


Eprror. 











in a generous supply against the 


Highlanders, 


bed of the river and then finished off with about 1 inch 
of sand and cement, mixed in the proportion of 3 to 1. 

The dirt 
make Lookout Mountain and Chester Hill, and the sur- 


America, 
from the river and Green Lake was used to 


stores. 


the Cav- plus sand and gravel we have since utilized for trenches 





secured some Camel Corps, Medical Corps, 
Engineers, et 

About March ist of this year it occurred 
to me to ask five other boys, aged from 
Saturday 
the 
instruction and supervi 
minds the 
the different 


army, 


eight te ten, to my house on 


afternoons, to them the use of 


give 


soldiers and by 


sion to instill in their young 


value and organization of 


units that go to the making of an 


so that, in playing with their soldiers, it 


would be not so much a competition of 


destruction as of instruction. 


They were each regi- 


prov ided with a 








~~ s 


vet in ae “ 
AOS WA ay St 








ment of Infantry consisting of 96 men, 


with it Colone! and Lieut.-Colonel, 
mounted, in command Their first day 
was spent in dividing this regiment into 


three Battalions of 32 men each, a Major, 


Blue column en route, Norrisville to Pottstown, having picked up outposts which 
were stationed on Clan Road-Bowers Bridge 





mounted, in command of each Battalion. 
The Batta'ions were then divided into 
four companies ef eight men each with 


a Captain in charge, the whole regiment 
first in 


, and then in 


being drawn up, column of com 


panle column of squads. 
The 


to the security of 


next two Saturdays were devoted 
a column on the march, 
out 


taught to send 


Rear 


and each bey was 
Flank 
It was at this time that the War Game 
AMERICAN, 


the in 


Advance and Guards. 
in the ScreNTIFIC 
and I at decided to 


formation of the game to help instruct the 


was begun 


once utilize 
We thereupon took the map of the 


box S 


terrain, divided it Into 20 squares of equal 








size, and duplicated these squares on a 
plot of ground in my garden, 40 x 50 feet, 
The Nehaminy River was staked out, 


excavated to a depth of about 8 inches, 


8 inches of gravel were tamped into the 








The First Battalion of Blue Infantry having arrived at Lookout Mountain by train, 
the balance of the regiment advances from Pottstown 





the railroad. We have reproduced the 
railroad with a 2-inch track and mechan- 
ical locomotive and train. 

The boys build the steel railroad bridges 
with Meccano, the bridges with 


Anchor blocks, and the wooden bridges are 


stone 


generally pontoon since they much prefer 
type of Incidentally, 
bridges are 


this construction, 
the the 
f-inch wooden garden labels, and serve the 
purpose very well. 


planks of pontoon 
The pontoons I made 
myself out of sheet tin, the scow-shaped 
bow and stern requiring very little solder, 


The houses in Pottstown and in the villages are of 
cardboard and are to be found in all the department 
They 
ground, to hold them in place and prevent their being 
blown away by the wind. 


require a small stake, driven into the 


Our proceedure on Saturdays is for my boy, usually 
with someone to help him, to spend the morning in 


setting up the houses, tracks and inci- 
dental scenery, so that, when the rest of 
us arrive at 2:30 everything is in readi- 
ness except the soldiers, 

I have of the war 
game from days to hours, but no other 
change has peen made. 

The map is laid out on a table, the boys 
divided into two sides, three on the Red, 


three on the 


reduced the time 


slue; and the Blue side re- 
mains by the table to receive orders and 
During this time the Red 
side retires out of hearing. While these 
being executed the Red side 
receives its instructions and so on until 
the situation is completely developed. 
When this point has been reached we 
hold a Council of War. I attempt to ex- 
plain the why and wherefore of the vari- 
ous movements of troops, pointing out par- 
the necessity for supports and 


instructions. 


orders are 


ticularly 
reserves, and emphasizing the importance 
of outpost and intelligence service. I do 
attempt to read the actual text of 
the War Game articles as they are not old 
understand; but we talk over 
the situation in language which is intel- 
ligible to them. We then dismiss the 
war game and get down to the fighting 
stage of the combat. 

Each boy is equipped with a machine 
gun capable of firing 36 wooden shells at- 


hot 


enough to 


tached to a tape. These guns are suffi- 
ciently like the real article to exercise an 
unholy fascination for them. The boys 
are stationed behind the miniature field 
guns in the positions that the War Game 
has dictated for them, and are only per- 
mitted to the miniature 
batteries are advanced. Should an ad- 
vance be made without sufficient support, 


627) 


advance when 


(Concluded on page 


























The main Blue detachment 





arrives in Pottstown 


Looking southwest from Chester Hill 
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A group of water-ski enthusiasts. A double paddle is used as an aid in maneuvering 


the pontoons 


Water Shoes for Sporting and Military Purposes 
W ALKING on water by means of water shoes or 

skis is not a new sport, but its periodic reappear- 
ance in one form or another is always attended with in- 
terest. This time the sport is suggested by an Italian 
engineer, who has evolved an ingenious form of shoe to 
which he gives the name “ hydro ski.” \ 

The new water shoes or skis consist of two pontoons, 
one for each foot of the wearer, just as with the ordi- 
nary water shoes. But the method of propulsion is 
decidedly unique and immeasurably more efficient than 
that of the majority of forms introduced in the past. It 
has been the general practice to use ordinary pontoons, 
which are manipulated in much the same manner as 
skis or snow shoes; that is to say, first one foot and 
then the other is slightly raised and moved forward, 
resulting in a forward motion of the wearer. However, 
it is not so easy to secure a hold on the surface of a 
body of water as it is to secure a hold on snow, and 
hence this method when applied to water walking has 
been attended by laborious and slow progress unless the 
walker was unusually robust and skillful. 

In order to overcome the difficulties of water walk- 
ing heretofore experienced, the present shoes are pro- 
vided with two sets of cross arms to which paddles are 
fitted at their extremities. It will be noted in the illus- 
tration that one arm is held to one pontoon by means of 
a small shaft, while the other arm is held to the other 
pontoon in the same manner. The shafts are not in 
alignment, so by an upward and forward manipula- 
tion of each pontoon in turn the paddle wheel not only 
serves to give the necessary hold on the water but also 
rotates with sufficient power to propel the pontoons and 
their load forward at a fair rate of speed without undue 
exertion on the part of the water walker. Steering and 
difficult maneuvering is facilitated by the use of a 
double-blade paddle. 

The Italian inventor, not content with introducing his 
improved shoes in the field of outdoor sports, has made 
a number of experiments with a view to their adapt- 
ability in military operations. At the present time the 
outcome of these experiments is not known. 

Ernolith : A New Celluloid Substitute 

T is only of recent years, and largely owing to the 

researches of the Berlin Institute of Fermentive In- 
dustries, that the very remarkable properties of yeast, 


aside from its levitating power, have been realized. Not 
only can valuable extracts be obtained from it, useful 
as flavoring matter and for tonic and medicinal quali- 
ties, but it contains a relatively large percentage of 
protein, or albuminous matter. Finally the mass of 
cellulose which constitutes its remaining constituent, 
and which is composed of uncommonly tiny and delicate 
cells, is capable of various reactions with other sub- 
stances. This latter property has been taken advantage 
of for the formation of plastic masses by combination 
with aldehydes. When these masses are subjected to 
heat under pressure a hard solid is obtained, known as 
ernolith, which makes an excellent substitute for cellu- 
loid, ebonite, galalith, bakelite, resinite, etc. 

Two research chemists, H. Bliicher and E. Krause, 
whose work is reported in the Chemiker Zeitung, have 
been able to vary the degree of hardness and elasticity 
of this product within certain limits. The color, which 
is originally black, can also be varied by the incorpora- 
tion of mineral or vegetable dyes, so that shades of 
yellow, gray, brown, red, green and blue can be ob- 
tained, as well as marbled or veined effects. To the 
fundamental components of ernolith, yeast and alde- 
hyde (particularly formaldehyde) other constituents 
may be added which cause a modification of the chem- 
ical and mechanical properties. 

The process of manufacture consists of two phases: 
first, the union of the yeast and the aldehyde (with 
various “ fillers” and subsidiary reactions). The mass 
thus obtained is dried and ground, and in this form is 
indefinitely durable. This powder is known as a “ half- 
fabricate,” or “ raw ernolith.” The nex* step is its com- 
pression in heated hydraulic presses. The articles thus 
obtained are said to reproduce on their surface the 
most delicate details of form, such, for instance, as 


, 


those of relief maps, etc. 

Aside from this capacity for being directly molded, 
ernolith is capable of being sawed, filed, bored, turned, 
engraved, ground, polished and otherwise mechanically 
acted upon. It has an exceedingly close, dense struc- 
ture and a conchoidal fracture. As remarked, the 
process of manufacture may be so varied as to make 
the product very hard and brittle, or softer and more 
elastic, as may be required. It possesses a very de- 
cided advantage over celluloid in being almost entirely 
uninflammable, being very difficuit to char. Another 


New type of water-skis developed by Italian engineer, showing the 
paddle wheel used for propulsion purposes 


excellence is the economy of production since the raw 
powder may be precisely measured, thus avoiding 
scraps and trimmings. Its specific gravity, when pure 
(i. e., without fillers) is 1.33-1.35. 

Among the many objects for which it may be used 
are door handles, window attachments, handles for 
knives, tools, etc., bas-reliefs and other sculptures, card 
plates, lamp-bases, picture frames, mural decoratious, 
etc., as well as innumerable articles in fine mechanics 
and technology. 

Ernolith also has the quality of adhering very tightly 
to metal threads and tissues pressed into it. This 
makes it highly adaptable for making articles when 
a metal surface or core, as in buttons, or door-Landles, 
is to be united with a composition. As primary mate- 
rial, it is possible to employ not only the ordinary 
waste yeast of breweries, but also the “ air-made” 
yeast of the Delbriick process. 


Purifying Swimming Pools 
ere steve sulphate in small amounts is more suitable 
for purifying public swimming pools than is calcium 
hypochlorite or bleaching powder. The latter loses its 
efficiency with use and is irritating to eyes and mucous 
membranes. None of these objections holds with the 
blue vitriol. 


Improvised Submarine Made from Odds and Ends 
HE one-man submarine shown in the accompanying 
illustrations embodies no new principles of constriuc- 
tion but undoubtedly represents a most economic appii- 
cation of old ones. The wash-boiler, when inverted and 
filled with air, has just sufficient buoyancy in water to 
sustain a 100-pound sack of hardened cement. The crew 
sits on the rock until enough air escapes to allow of 
sinking. The imprisoned air that remains can be 
breathed several times and will allow a good swimmer 
to remain under water for a period anywhere from 10 
to 15 minutes. A line fastened to a lard-can float acts 
as a signal to an assistant on the surface who increases 
the buoyancy of the diving bell by forcing more air 
down to it through a garden hose with a bicycle pump 
and brings the submarine and its crew to the surface, 
The U-23 was hastily assembled to meet an emergency 
in time of peace, and the inventor looks with extreme 
disfavor on proposals that it be equipped with terpede 
tubes or used for war purposes in any way. 
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Making {inal adjustments on the home- 
made submarine before a journey 


The improvised submarine boat in dry dock after a successful cruise with her 


one-man crew 


The mechanism of the home-made sub- 
marine and how it is arranged 
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Using a Phonograph in an Automobile 


on the crotch frame which acts as a 





f gor utility of the motor vehicle is 
being demonstrated in new and in 
teresting ways every day. The latest 
illustration of this brought to our atten 
tion is to be found in a letter recently 
written by Mr. Arthur Brisbane, the New 
York editor, to the manufacturer of his 
car, in which he says: 

“I write this on my way to Hempstead 
from my office in New York. I have in- 
stalled in my car a phonograph, resting 
on a cushioned box which I have devised 
The car is going a little over 30 miles 


an hour, as 1 glance at the speedometer 





on the average Long Island road. And I — 

am able to utilize the time on the way 

home working, writing—a great saving, 

and one that I believe will be of vast 

When you talk to 


business men about the use of an automobile, 


importance to business men. 


point out to them the fact that taking a car to and 
from the city is no longer a luxury, but common-sense 
economy of time. The car adds two (working) hours 
to my day, and two working hours in the fresh air. 
The sum tota! of hundreds of millions of hours that 
working Americans spend in their automobiles can now 
be made useful—the best hours of the day. To work 
in a car wiih the windew open, fresh air pouring in, 
no interruptions from the telephone, is indeed a luxury, 
aad a productive luxury, which is the only good luxury.” 

Since the letter was written, the recipient, at Mr. 
Brisbane's invitation, drove out to the Edison labora- 
tory in the editor's car for the purpose of showing the 
device to the famous inventor. To say that he was 
delighted with Mr. Brisbane’s ingenuity in utilizing 
the phonograph in such an original manner would 
be putting it mildly He not only watched the process 
of dictation inte the machine, but, as shown in our 
illustration, tried the experiment himself. 


A Device Which Makes Broiling or Roasting 
Simple 

HE problem of successfully reversing a piece of 

meat held in a gridiron or analogous device, so that 
a new side may be presented to the direct heat of 
the flame of a gas stove, has been solved in a recent 
invention. Not alone that, but the distance between 
meat and flame can be instantly varied by the simple 
Credit for the invention, 
which thus simplifies broliing or roasting to a material 


manipulation of a lever. 


degree, belongs to Henrietta W. Lawrence of Balti- 
more, and Harry J. Lebherz of Frederick, Md. 

The reversible broiler, as it is called, consists 
primarily of a simple cast frame in the form of a 
double crutch, the two ends of which are joined and 
held together by suitable cross members. The frame 
terminates at the top in small shoulders, 





track, and when it has reached the bot- 
tom the handle is given a sharp twist, 
disengaging the right-hand side of the 
gridiron from the pawls and swinging it 
over to the left-hand pawls. The handle 
is then turned still further, bringing the 
present free end of the gridiron into en- 
gagement with the right-hand pawls, 
thus completing the reversing opera- 
tion. Naturally, all this occurs in a 
fraction of a minute’s time, and is quite 
simple. 

The frame is glazed inside so that the 
drippings from the meat can be collected 








Thomas A. Edison dictating letters in an automobile 


distance at will between the flame and the article that 
is being cooked. 

To reverse the meat in the gridiron, the handle of 
this member is taken with one hand, while the other 

















The reversible broiler and how it is used in the oven 
of a conventional gas stove 


hand moves a long lever at the left of the frame, which 
causes the left-hand pawls or notched, holding mem- 
bers at the top to release one side of the gridiron. 
The free end of the latter then swoops down, traveling 


on a plate placed below it. A slot is cut 
through the bottom of the frame for the 
purpose, and in a recent form the frame is 
provided with hooks for holding a plate. 


A Telephone Directory that Operates Like a 
Window Shade 

Y employing the principle of the conventional win- 

dow-shade, an American inventor has developed a 
telephone directory of novel design. It is so constructed 
that a flexible strip upon which the information is tabu- 
lated is retained within a cylinder, protected from dust 
and injury, and is available at a moment’s notice by 
the slight pull of the hand. The strip is returned auto- 
matically to the cylinder as soon as released, after the 
reference is completed. The containing cylinder, as 
will be noted in the accompanying illustration, is 
fastened to the usual desk telephone instrument by 
means of a suitable clamp. 

The strip of the new telephone directory is made 
so that printing, typewriting, hand-writing, or any 
other form of information, may be clearly shown upon 
it. The material used in the curtain is a form of tough, 
glazed cloth, which winds on a spool within the cylin- 
der. A slot at the top of the spool engages with a pin 
carried by the shaft of a small spring which has suffi- 
cient strength to return the curtain onto the spool and 
normally keep it there. By turning the cap at the top 
of the cylinder, which contains the spring member, 
more or less tension can be applied on the curtain. 
The free end of the curtain terminates in a handy, 
hollow metal rod for holding purposes. 

When additions or changes are to be made to the 
telephone directory, the curtain can be readily re- 
moved from its spool and end piece. By an upward 
pull on the top cap of the cylinder the spring member, 
spool and curtain are removed, the two latter being 
suspended from the spring cap. The curtain is then 
freed from its spool by pulling off one of the ends of 
the latter, which exposes the end of a slot that serves 
to hold the curtain, and sliding out the last-mentioned 
member. In much the same way the other end of the 

curtain is removed from the metal rod 





which are provided with notched levers 
or pawis. The meat. to be broiled or 
roasted is placed in a broiler rack or 
gridiron that is hinged on one side and 
provided with suitable clasps at the 
other. It opens in much the same man- 
ner as a book to admit the meat between 
the two covers, after which the notched 
clasps are used to tirmly close the mem- 
bers. The clasps are provided with a 
plurality of notches in order firmly to 
grip meat of varying thickness between 
the members. The gridiron is also pro- 
vided with a handle in the center of one 
end, by means of which it can be manipu- 
lated. 

Returning to the frame, it will be noted 
in the accompanying illustration of the 
device that on either side is a hinged, 
shelf-like projection. These members are, 
in reality, bearing members serving to 
engage with the shelf- or pan-holders or 
ledges found in the oven of practically 
every standard gas stove. By the manipu- 
lation of a lever (not shown in the il- 
lustration), the wing-like members may 
be withdrawn from the ledges in order 








by pulling out a tapered metal plug and 
sliding out the curtain through the end 
of the retaining slot. The curtain is fin- 
ished off at both ends with welts, which 
serve to hold it securely in the slots. 


Wanted—A Trade Mark 
N offer of a thousand doliars in gold 
for the best original design of a trade 
mark has been made by the Western 
Union Life Company of Spokane, Wash- 
ington. The contest closes on October 
15th, 1916. Particulars may be had of 
the company at the above address. 


Legal Notes 

Electrical Transmission of Images.— 
Eliot Keen, of New York City, in three 
recent patents, some of which are assigned 
to the Telegravure Company, a corpora- 
tion of New York, discloses some inter- 
esting improvements in electricaliy trans- 
mitting pictures and photographs to 
distant points and successfully reproduc- 
ing the images at the receiving end. By 
his improvement the inventor reduces the 
picture to a half tone plate of novel char- 
acteristics for the sending end, and 








to raise or jower the entire frame with 
its gridiron without removing it from the 
oven.’ Thus it is possible to vary the 


By a slight pull of the hand, this novel telephone directory is brought to view, 


only to return into its container when released 


secures a transformation of the tele- 
graphed record into a substantii dupli- 
(Concluded on page 626+ 
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Across the Continent from Monday to Monday 


Cadillac in thrilling dash from Pacific to Atlantic 


shows incomparable stability and 


Los Angeles to New York in 7 days, 11 hours. 


HE quickest way to appreciate the wonder 

of this triumphant trans-continental 
Cadillac trip is to close your eyes and call up 
two pictures—one of the start, and the other 
of the finish. 


Transport yourself first, to beautiful Los 
Angeles, and imagine a Cadillac leaving the 
city one minute after midnight on a Monday 
morning, the second week in May. 


Then, blot out the picture of Los Angeles 
and substitute New York, and try to conceive 
the same car with the same driver swinging 
blithely up Broadway the Monday following. 


No effort of your imagination, no words of 
ours, and nothing less graphic than a motion 
picture record can portray the heroic character 
of the work done by this Cadillac in the interim 
—between these two Mondays in May. 


But the start and the finish, the distance 
covered, the remarkable time made, the great 
reduction made from the previous record—alt 
these spell the superlative character of the 
performance so plainly that no motorist can 
fail to grasp its meaning. 


The Cadillac which ‘conquered the continent’ 
was just such a Cadillac as you might buy and 
drive yourself. 


It was equipped as your Cadillac would be 
equipped, with no special preparations other 
than those which would ordinarily be made for 
a long distance tour. 


The trans-continental Cadillac was not a 
specially built car ‘stripped for action’—but a 
fully equipped standard Roadster; and, grant- 








ing that you possessed the stamina of its single 
driver, the journey was one which you yourself 
might take if you were so inclined. 


But, because of the terrific speed almost 
continually sustained, it involved, of course, 
hardships to man and car of an unprecedented 
character. 


What it proves of Cadillac stability and 
endurance is aptly illustrated by a comparison 
between the Cadillac cross-continent record and 
the railroad schedule between the two cities. 


The distance by rail is 3240 miles—the 
distance covered by the one Cadillac was 3371 
miles. 


In the regular railroad schedule between 
Los Angeles and New York, in spite of smooth 
tracks, solid road-bed and clear right-of-way, 
a relay of twenty-two locomotives is called into 
action. 


Consider, now, the almost miraculous endur- 
ance of the car, handicapped a hundred times 
over in the matter of road-bed, yet it traveled 
its distance without so much attention to its 
motor as the cleaning of a spark plug. 


Its rate of travel ranged from only 5 miles 
per hour, plowing through hub-deep mud, to 
68 miles per hour on smooth stretches. 


The railroad schedule is 90 hours—and the 
Cadillac cut 91 hours and 23 minutes off the 
previous motor car record made by the same 
driver in another make of car. 


The Cadillac left Los Angeles at 12:01 A.M. 
Monday, May 8th, and arrived in New York 
City at 2:53 P.M. Monday, May 15th, with 
intervals for food and sleep. 


sustained speed 
52 minutes 


In that eventful period of little more than a 
week, it was put through a more terrific trial 
of stamina than the majority of cars encounter 
in ten years of travel. 


Over mountain ranges, along precipitous 
passes, through desert wastes, fording unbridged 
streams, and through roads almost impassable 
at their best but made worse by this spring’s 
copious rains, the Cadillac hurtled heroically 
on—not merely defying destruction, but un- 
ruffled, undisturbed and undaunted. 


The wonder of the thing, is not that the trip 
was made without disaster. 

The real wonder of it is not in the limited 
time that elapsed. 

No, the real wonder, and the really valuable 
lesson, is that this wonderful thing was done 
with such unprecedented ease. 

That this trans-continental Cadillac broke 
the previous record by nearly four days is 
incidental to the real achievement. 

The real achievement rests in the fact that 
it emerged from the fray virtually as good a 
Cadillac as when it began. 

It is still a Cadillac with many thousands 
of miles of service ahead of it. 

All that the Cadillac has demonstrated 
before, is now demonstrated anew in another 
way. 

We all know, now, beyond doubt, that there 
is not in this nation a set of road conditions 
which can successfully challenge Cadillac con- 
struction. 

We all know that the Cadillac has again 
proven itself to be 

The World’s Greatest Road Car. 
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Coming or Going, 
Wear B. V. D. For Coolness 


ANY a man, who used to dread Summer, now 


welcomes it, 
B.V.D. 


at-home endurable. 


because of cool, 
It makes going-away enjoyable and staying- 
It has been called ** 


comfortable 


The Biggest 


Contribution To The Summer Comfort Of Man.”’ 


Loose fitting, light woven B.V.D. Underwear starts with the 


best possible fabrics (specially woven and tested), 


with the best possible work- 


with 


manship (carefully inspected 
and re-inspected), and ends 
complete 
(fullness of cut, 
drape, correctness of fit, 
durability in wash and wear). 


comfort 
balance of 





If it hasn't 
This Red 
Weven Label 





MADE FOR THE 








B. Vv. D 


Underwear 








(Trade Mart Rag. U. 8. Pat 


50c. and upward 





Of. and Foreign Countries) 


B.V.D. Closed Crotch Union Suits 
(Pat. U.S.A.) $1.00 and upward the 
Suit. B.V.D. Coat Cut Undershirts 
and Knee Length Drawers, 


the Garment. 


The B.V.D. Company, New York. 





continues 





INVENTORS’ ATTENTION! 


The Oswego Machine Tool & Die Works wishes to an- 
nounce that they are equipped with finest machinery and 


employ best tool and model makers in the country to take | 


care of developing and building models for inventors. 
Will quote on the work at reasonable flat hour basis or 
contract. If interested, write us for particulars. 


OSWEGO MACHINE TOOL & DIE WORKS, PHOENIX, N. Y. 





“Au. my life every magazine 
| I've looked into has 
picture of a man’s leg with a cer- 
tain kind of garter on it—Boston! 
So when | go into a store to 
buy a pair of garters | just nat- 
urally say ‘Boston.’ So do you!” 
be he — PEALE 
“IT PAYS TO ADVERTISE” 
By Roi Cooper Mograe and Walter Hackett 


for in ite third 


Boston Garter 
JilSuis 





Sun Bee G£O.FROBTCO. 
LISLE 260 MAnNER® BOSTON 











AFA ACTORY fo RIDER 


— big poner. 
x. $ sav 
CVCLES in dtstyies, ed 
q Creat lmproted, prices 
models, 611.95 ‘ae 
WE DELIVER FREE to you on ap- 
proval and 30 days trial and riding test. 
Our ree shows every- 
thing pew in bicycles and sundries. A 
syclopedia of information which every 
person _— have, Write for it. 
pe, wheels, parts and sup- 
al ne omg “aA fow peewee second h 
cycler taken iu trade 63 to 68 to 
De not buy a bicycle. tires or i. - mt unti! you 
writeand learn our wonderful new offers. ow prices 
iberal terms. A postal brinazs everything. Write now, 


MEAD CYCLE CO. DEPT. T-176, CHICAGO 
















LEARN TO BE A WATCHMAKER | 
Bradley Polytech 














Peoria, Illinois 
Largest and Hest Wateh School 
in America 
(This entire building usec 
savely for the 9 wore) 


Work, Optica. 
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At Home-Camp or Club 


hen teach the whole 


family—women 4. oe }——i. themselves in 
case of need. Besides it's great sport. ENCE 


IM SsLEN 


on your rifle and no one will be disturbed. _ Be *- FREE 
cause there iM nO report—no recoik—no jar. 
copendbabagenenn abcsaainanen 





MAKES YOU 
A GETTER MARKSMAN 


Read about the 


Experience” in our free booklet 
Please mention whether your dealer sells this Sulencer when you 


MAXIM SILENCER CO 94 Homestead Ave, HARTFORD, CONN,” 











appointment with 
comfort. 
in rooms, etc. 


sants. 


dairies. 





HOTEL BALDWIN 


BEACH HAVEN, N. J. 


Directly on the ocean, with unobstructed 
view of Sea or Bay from all rooms. The 
ideal modern hotel of the most attractive 
and delightful resort along the New Jersey 
coast. Open all year. 
guests and combining a thoroughness of 


Sea water in all baths, telephones 


sorches surround the hotel. 
TARIA GARDEN AND GRILL; 
dancing, frequent social features; tea dan- 
Tennis and outdoor sports; finest 


700 feet of high, broad 
NEW WIS- 
music, 


fishing, sailing and bathing. 
supplied direct from nearby 
Literature, auto maps and terms 
upon request. Reached via C. R. R. of N. J. 
Ownership management. W. Baird. 


eee Auto Boulevard 
New York 


Capacity for 400 


the highest degree of 


Garage. Table 
farms and 











LEGAL NOTES 
(Concluded from page 624) 

cate of the original picture at the receiv- 
ing end. He claims to have overcome 
the heretofore insurmountable difficulty 
of securing that degree of synchronism 
between the sending and receiving ma 
chines required by prior improvements in 
this line and to provide an apparatus by 
which using a half tone cut or its equiva 
lent he produces and transmits a series 
of electrical impulses proportioned to the 
size of the several dots composing the half 
tone in such manner as to reproduce a 
half tone picture of exactly the appear 
ance of the original half tone. 


Limitation of Amendment After Op- 
position. — In D. H. Burrell & Co, vs. Sim- 
plex Electric Heating Co. in a second op 
position the Court of Appeals by Mr. Jus 
tice Robb said: “ After an applicant ha 
been defeated in an opposition proceeding 
he may be permitted to amend his applica 
tion, but he must eliminate therefrom 
every ground of controversy which was in 
volved in the opposition proceeding, for 
unless he does so that proceeding is ren 
dered abortive and a second controversy 
started over a question that the prior de 
cision put at rest.” 


Danger of Delaying Patent Applications 

The Court of Appeals in affirming the 
decision of the Commissioner in re Pope 
suggests that, 

‘Though it is true that a patent may 
not be withheld because of delay author 
ized by the statute, we agree with the 
Commissioner that an applicant who has 
prolonged his application for a period of 
years, knowing that the device covered 
thereby has gone into public use, is not in 
a position to demand more than is strictly 
due him. In such a situation, the Com 
missioner would be fully justified in re 
resolving 


versing the ordinary rule by 


doubts against the applicant.” 


The ‘American Girl’? Trademark 
Jase.—In Hamilton-Prown Shoe Co. ys. 
The Wolf Brothers & Co., the Supreme 
Court in a decision delivered by Mr. 
Justice Pitney in over-ruling the decision 
of the Circuit Court of Appeals does not 
regard the words “The American Girl” 
employed in connection with shoes as be- 
ing a geographical or descriptive term, 
but holds that it does not signify that 
the shoes are manufactured in America 
or intended to be sold or used in America, 
nor does it indicate the quality or char 
acteristics of the shoes. “ Indeed,” the 
Court said, “It does not, in its primary 
signification indicate shoes at all.” Hav- 
ing held that the complaint is entitled to 
the use of the words “The American 
Girl” as a trade-mark the Court held it 
entitled to the profits acquired by the 
defendant from infringing sales ynder the 
label “ American Lady ” to the effent that 
such profits were awarded by the decree 
below amounting to hundreds of thou- 
sands of dollars, probably the largest 
judgment ever awarded in a trade-mark 
infringement suit. 


Making Railway Rails Continuous by 
Means of the Electric Arc 
(Concluded from page 617) 
carried 
Its crew comprises four 


ages 100 bonds per day and is 
about on a car. 


men, a bonder and three helpers. The | 


car, Which is 6 feet 10 inches long by 5 
feet 10 inches wide, carries an 18-kiiowatt 
rotary converter and transformer, with 
the necessary apparatus for welding op- 
erations. As would naturally be expect- 
ed, welding outfits are made in a wide 
variety of designs and sizes, so the ap- 
paratus just mentioned can only be con- 
sidered as one example. 

To weld an average sized rail bond to a 
rail an alternating current of 2,000 am- 
On direct 
eurrent railroads the required current is 
obtained by converting and transforming 
about 20 amperes at 500 volts taken from 
the third rail or trolley wire. As a gen- 
eral rule, the welding current should not 
exceed a potential of 25 volts at the are. 
In its crudest form an are welding outfit 
may make use of a water resistance for 
reducing the current to the desired po- 


peres at 5 volts is employed. 
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OVER 70 YEARS’ 
EXPERIENCE 


UTS 


Trace Marks 
Desicns 
CopvricutTs &c. 


INVENTORS are invited to communicate 
with Munn & Co., 233 Broadway, New York, 
or 625 F Street, Washington, D.C., in regard 
to securing valid patent protection for their 
Inventions. Trade-Marks and Copyrights 
registered. Design Patents and Foreign Pat- 
ents secured. 

A Free Opinion as to the probable patent- 
ability of an invention will be readily given 
to any inventor furnishing us with a model 
or sketch and a brief description of the 
device in question. All communications are 
strictly confidential. Our Hand-Book on 
Patents will be sent free on request, 

Ours is the Oldest agency for securing 
patents; it was established over seventy 
years ago, 

All patents secured through us are de- 
scribed without cost to patentee in the 
Scientific American. 


MUNN & CoO. 
233 Broadway = Woolworth Building New York 
Branch Office: 625 F Street, Washington, D. C. 
















Annual Subscription Rates for the 
Scientific American Publications 


Subscription one vear.........cceccecscvsceres $3.00 
Postage prepaid in United States and possessions, 
Mexico, Cuba and Panama. 

Subscriptions for Foreign Countries, one year, 
postage prepaid...... 
Subscriptions for Canada, pentnge prepaid , 3.75 


The Scientific American Publications 


Scientific American (established 1845)......... $3.00 
Scientific American Supplement (established 
PEE 42 0 sscccecaesceneedeéseenaeues 5.00 


The combined subscription rates and rates to foreign 
countries, including Canada, will be furnished 
upon application. 


Remit by postal or express money order, bank 
draft or check. 





Classified Advertisements 


Advertising in this column is 75 cents a line. No less 

xan four nor more than 12 lines accepted. Count 
seven w« ords totheline. All orders must be accompanied 
by a remittance. 





HIGH-CLASS SALESMEN WANTED 

The largest real estate concern in the world is planning 
a national advertising campaign to advertise their New 
York real estate as the best investment opportunity in the 
country. We control $10,000,000 of property on subways 
projected or now in operation, and are planning to take on 
a few high-class salesmen Positively no applications con- 
sidered from men who cannot maintain their own personal 
expense while demonstrating their ability, but to such as 
are able to fulfill the requirements, 4 liberal contract will 
he made similar to the one under which our representatives 
are making as high as $25,000 a year, and none under $3,000. 
Every assistance given to men capable of making good, in 
the shape of a liberal individual advertising appropriation 
and personal help in getting started. Wood, Harmon & 
Co., Dept. FA, 261 Broadway, New York. 


BUILD GRANDFATHER’S CLOCKS 


WE FURNISH FREE blue prints and instructions; 
clock works complete with dial, pendulum, gong, etc., 
$5.00; others with chimes, all prices. Clock Co., Nice- 
town, Philadelphia 


DRAFTSMEN WANTED 


DRAFTSMEN WANTED, experienced on grinding ma- 
chinery and tool design. Application must contain full par- 
ticulars relative to experience. The New Departure Mfg. 
Co., Employment Bureau, Bristol, Conn 














Stanley Improved 
Leveling Stands 


A Stanley Level Stand used in connection 
with a wood or iron level, and a pair of level 
sights will be found in many cases a very 
satisfactory and inexpensive substitute for 
the more expensive surveyors’ instruments. 

By its use one can readily determine levels 
from a given point to one at a distance, such 
as locating or setting the profiles for founda- 
tion work, ascertaining the proper grades for 
drains, ditches, etc. 

It can be placed on a stake or crow-bar 
and adjusted to a horizontal position even 
though the stake or crow-bar may not be 
exactly perpendicular. 

A thoroughly practical tool. 

Price of Stand with a 12 inch metal level 
and a pair of level sights—$4 

Price of Stand only “adapted for either 
we or sag level—$2.00. 

for special circular. 


Prat Ley Rute & Lever Co. 


New Bairain, Conn, U 
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tential; but since this procedure is ex- 
tremely wasteful of power, a rotary con- 
: : verter is preferred, not only because of 
s , * Gated its efficiency, but also on account of the 
’ | = better regulation obtainable. The weld- 

we ] ing tool proper consists of a simple holder 

Science py carrying an electrode of carbon or metal; 
e re the former is used for cutting or heavy 

Honors Havoline Oil current welding, while the latter is em- 
ployed to build up or fill cavities. In 
some instances the electrodes combine a 














Nacompetitive test held at Purdue 
University (Indiana’s noted seat 


of learning), in which the twelve flux which prevents the metal parts of the WU. 8 oJ. w 
ading brands of motor oil were judged work from oxidizing, but in actual prac- lang? t What Statesmen of two 
‘ike Tiavelten Oil was awarded first tice this provision is found to be unneces- se 
alike, : . ‘ aioe 4 
place. Against the World’s most |““"* «-ganatocen ip ® plone nations think of Sanatogen 
° ° »§ -lTrre " . ant nutrime® oe 
famous lubricants, Havoline tested The amount of current required for any SFhmmred ae 


It is not surprising that so many 


given work varies to a gre -xte e- - 
1 a great extent | seein be ae 


iL ER. 
HAND to any. 


ighest, not merely in one, but ir ae 
out highest, one, DUT in statesmen, both here and in Europe, 





‘ause > anv fac . a fron 
ery essential element by which the | “#™S* of the many factors involved. It W2atlinwanre 7 an srilnthet it 
yalue of lubricants is measured. is seldom that welding operations can be woeney.) have found Sanatogen of such splendid Mat reanare ave 
, . z cat aati a ALL pe. 
conducted with less than 50 amperes, and aid in keeping body and nerves at a —— 
Never age awe pe YE ge currents as high as 150 amperes are not high point of efficiency. 
é d unprejudice u ment ¢ * ‘ ¢ 
to the “The . 'P } Purd J U, . ae unusual in ordinary instances. However, a For the men who represent the nation are of the 
science. e faculty of Purdue University in the euanailt thin deni a - baie oy pore same human stock as the rest of us—their organ- 
carried out its test in the interests of science —_—* non Sone Seen vet), Shon™n cartrt isms are subject to the same raids by overwork and 
with the purpose of establishing a standard of }as 15 amperes may suffice. On extra whe Musto " strain. And their experience with Sanatogen is 
quality in motor oils. heavy work 150 to 200 amperes may be om. 0 BPG. simply the experience of countless men and women 
The decision is conclusive. Emanating | necessary. The foregoing figures are for at other walks of life. ' ae x re, and 
from so authoritative a source, the superiority | metal electrodes; graphite arc welding Oh sa pd bc printed at typical of N. JO¥CE, 
i or - e many hundre tt - -P, 
of Havoline Oil a been es by motor averages 350 to 500 amperes on general | aera — nevada eo ge a 
car owners, manu acturers and dealers every- es sail 2 : wine o > 1 = c 5 0 Oo < 
where. In the final analysis, it is corroborat- work, and 100 amperes on small work to comnetces USM action—who thus have voiced their sincere grati- 
ive evidence of the widely heralded Havoline | 600 amperes on unusually heavy under- “er en Mm: tude for Sanatogen’s beneficient effects, just as 
$ ‘ Py mw ro 9 +s a 2 . 
trade-mark pledge takings. Carbon arcs, which are em- wee aot more than 21,000 physicians—representing the 
seni tite daikiiais RRR PMS 9 PARE ‘ of Sone medical profession of five continents—have ap- E 
* “lt Makes A Difference”’ played in cutting operations, require any- We no proved its use. } 
"he 2 ¢ sree ane 200%. . > : 
Wherever a car can go, you'll find whe re from 300 amperes on small 7 Dae In the face of such unparalleled endorsement can Fi 
Havoline Oil and Havoline dealers. tions up to 1,000 amperes or more, with \ ici fail to realize that Sanatogen stands ready to a] 
You can depend upon one as well as an average of 400 to 600 amperes. elp you—whenever you are in need of its aid? : 
fine the other. Look for og — Expansion and contraction of street ootty Sanatogen is sold by good druggists, 5 
4 y arages, supp . ‘ : “cng ; 
or as gacet ueete icici car rails are taken care of in the weld- i everywhere, in sizes from $1.00 up. ' 
ait eae q ' 
: e ing of the rails. Generally the rails are os el G Grand Price, International Congress 
Send for booklet ‘‘Havoline Oil Gouenen., GEL of Medicine, London, 1913. 


Goes to College.’” Read the whole not absolutely welded together; a strip 


story of the remarkable university or other connecting member being welded 


tests which established Havoline Oil to each rail so as to form a homogeneous 
as the World’s standard lubricant. connection. So intense are the heat and 
J light emitted by the electric arc that the 
INDIAN REFINING Company | "22! emitted by the electric 
worker must protect himself by wearing 
Dept K NEW YORK a heat-resisting mask provided with a 


colored glass window, and a heavy pair 
of gloves, as illustrated in the front cover 
illustration of this issue. 


The aan ‘aeons War Game = S a Il a to (2, Il 


a a ee ee ») ENDORSED BY OVER 21,000 (PHYSICIANS 


in our case 30 Cavalry or 64 aes for 
The people W @ | a battery of four guns, or should this Yor “The Art of Living,” a charming booklet by Richard Le Gallienne, the popular poet-author, 


support be appreciably diminished by the | touching on Sanatogen’s kindly help, and giving other interesting aids in the quest for content- 


wmv's fire » toon , as caused tl ment and better health. The book is free. Tear this off as a reminder to write THE BAUER 
meet are mostly enemy's fire, the boy who has caused the | (OEMICAL COMPANY, 26G Irving Blam, Mow Nek Gia. 


advance is subject to capture, together |_—~ 
Hos 2-CYLINDER 
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nouement at once causes the wildest re- 


: 
Provid ence had joicing on the one hand and the blackest 


despair on the other. 


. - 
fixed 1t SO that they We are formulating new rules for this ement 
supplement to the war game as we go 


. 
could fade into the along, but I have hesitated to complicate Cigere Soak the weargan wil eet ant at nae 


neutral, as if a kind with his miniature battery. Such a de- 
1s compl 
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if anv re , 3 ave Rolled Gold Plate Collar Buttons at 25c, last 
them with too many restrictions. I have ry rag ety Boy tap we perenne yor 
ac groun e never seen boys enjoy themselves more tarnish, discolor the skin or blacken your moter thet at 
[ a ‘ linen. A perfect shape for every requirement. from vibration pap 
and am constantly surprised at the Sold everywhere with this pees, does not ae he bea 
. j “mati hic say have ‘if damaged from ANY i noes ‘most launches. Weill u neto, 
And then along comes — iy pagent oe tye have ey anew butta ton pa % age, Speedier thanm = =| = 
absorbed, At the same time lave no in so go 0 kt. eac n solid finish 
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on your mind’s eye and urdays just as much as the boys do and a . 230-A South Water St., Milwaukee, Wis. 

shocks you into the look forward to them with just as much we ater a eleeial ind 
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realization that this is ws Fall Bessel Inractinnnd Reference MASON'S NEW PAT. WHIP HOIST 


and Garden Furniture—Scientific American Reference Book— direct from teams. Saves handling at less expense. 


aliving person—an in-| NEW BOOKS, BTC. | alc Romie ed enon 


dividual— —no mere cog Tue Irish AT THE Front. By Michael — — a 


MacDonagh. New York: Hodder and 
Wash with Electricity Without 


in the wheel of exist- Stonghton, 1916. 12mo.; 158 pp. Price, 
Muss or Fatigue 


75 cents. 
ence. To this narration of valorous deeds John 
Redmond has written a delightfully Irish intro- 
When such a man entefs | duction. One should read the book first, or he 

may deem the introduction too enthusiastic ; Right in the laundry of your I e—in the electric 

light socket—is all the power necessary to do the family 

washing. Why go on with the old-fashioned wash- 

board or hand-washer way? Why not take advantage 

of the help so close at hand and which costs so little? 


the office, be it ever so having read the book, he may no longer deny 
quietly, everybody knows that all the enthusiasm and all the pride are 

The newest, most useful, most convenient laundry 
appliance is the 


amply justified. We are told how the Mun- 
he has come in. When he sters ada the guns in the retreat from Mons, 
Western Electri 
Washer and Wringer 


v4 how the Irish Guards rallied to the green flag 
speaks, people listen, with- at the Marne, how the Liverpool Irish dared the 
No paddles, agitators or other contrivances to mash, twist 
or tear the clothes. No injury to the most delicate laces. 


out eye-wandering, until he asphyxiating gas and liquid fire, how the 7th 
Dublins gallantly stood and gallantly fell in 
has finished. the fight for Kislah Dagh, and how the Lon- 
The wringer is reversible. All mechanism is enclosed. 
You can arrange fora Two Weeks’ Trialin your own home. 


don Irish made their historic football charge 
PERSONALITY. at Loos with the German trenches es goal, 
Take advantage of this opportunity. Write to us for particulars. 
Drop a post card to our nearest house for booklet No. 84-AG. 


TRADEMARK Power. An Expedition into 
Is such a thing true of a an Unprobed and Inviting Wilderness. 
WESTERN ELECTRIC COMPANY 
INCORPORATED 


cigaret te? By Glen Bnek. Chicago: Munroe & 
Southworth, 1916. S8vo.; 112 pp.; illus- 
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Smoke one Rameses, and | tated. ‘ dai a 
see, They call it ‘*The The value of the trademar beef icar 5 


99 is now generally, if not fully, 
Aristocrat of Cigarettes. Psychologically, it is vindicated by the tenet 
that what compels the eye is more stimulat- 


You know the saying? ing and tenacious that what assails the ear; 


pictures came before letters, and the juvenility 
#6 N that is so large a part of the normal human 
obody ever changes makeup quickly responds to a striking picture 


” 
om Rameses. or design. The elements of appeal in the trade- 
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17 different degrees for 
every known purpose 
Also two copying. Write on your 
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Standard in Construction. Service and Safety 
Steel Chain, Steel Parts and Steel Load line 
give safety and reserve capacity. 
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VERYONE interested in the breeding of 
game birds should write for a copy of the 
book, “Game Farming for Profit and 


It is sent free to those who ask for it. 


, 


| 
| o 
| Pleasure. 
“Game Farming for Profit and Pleasure” is a 
carefully edited and profusely illustrated manual 
on the breeding of game birds. It describes in 
detail the habits, foods and enemies of wild turk- 
eys, pheasants, grouse, quail, wild ducks and re- 
lated species. It tells of the best methods for 
rearing. It discusses the questions of marketing 
and hunting. 
The breeding of game birds is profitable and 
} leasant for many reasons. The demand for 
birds, both from city markets and from those who 
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STAR’ F Attachments 
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or Power 

Suitable tor hne accurate work 

in the repair shop, garage, tool 

foom and machine shop 

Send for Catalogue B 
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695 Water Street 

Seneca Falls, N. Y..U.S.A. 


Friction Disk Drill 


The speed can be instantly changed from 0 to 1600 
without stopping or shift Power applied can 
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be graduate irive, with equal safety, the smalies: 
r largest drills within its range a wonderful economy 
ne and great saving in breakage 


Send for Drill Catalogue 


W. F. & Jno. Barnes Company 
Established 1872 
1999 Ruby Street Rockford, Hlinois 
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Write for a Copy 


| MANUFA 


Are the standard of excellence in 
files, and have been for over 10( 
years. We send postpaid as an in- 
troducer 48 files especially adapted 
for tool makers and machinists on 


receipt of $5.00 This is a chance to get a set of 


| files you'll apureciate and we'll get future orders. 


MONTGOMERY & CO. 
109 Fulton Street New York City 








WELL? ayvs® WELL 
Own a machine of your own. Cash or easy 


terms. Many styles and sizes for all purposes 
Write for Circular. 


WILLIAMS BROS., 434 W. State St., Ithaca, N.Y. 
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of This Book 


wish to raise game is muchgreaterthan the supply. 
There is also a continuous call for eggs by breeders. 

Furthermore the birds you raise will afford you 

sport in hunting, and also food for your table. 

f you own larg: acreage, you may lease the privi- 
lege of shooting over your land to those who will 
gladly pay for it. 

If you cannot raise game yourself we will try to 
put you in touch with those who will raise it for 
you to shoot. 

The more game raised the more good hunting 
there will be for you and the more often you will 
enjoy game on your table. 

But the book tells the whole story. You will 
find it most interesting reading. Write for your 
copy today. Use the coupon below. 


Game Breeding Department, Room 132 
HERCULES POWDER CO. 
y Wilmington, Delaware 
g 4 na Manufacturers of Explosives; Infallible and “E.C." Smokeless Shotgun Powders; L. & R. Orange 
Extra Black Sporting Powder; Dynamite for Farming. 
Game Breeding Department, Room 132 
Hercules Powder Co., Wilmington, Del. 
Gentlemen Please send me a copy of Game Farm- . 
ing for Profit and Pleasure. I am interested in game Pee Fibs ods a cscvevccnpagssuvedcnsecceces 
| breeding from the standpoint of 
oF 
| Very truly yours, Es onc cen dvcbedadebdsteesnsescccecesscee 





mark cannot be reduced to exact principles 
that may decide all cases, but in one respect 
Mr. Buck's sprightly contribution furnishes a 
welcome first-aid; this is in showing manu- 
facturers and designers what to avoid; with 
this are offered ideas well worth considering 
and considerations decidedly worth 

The reader cannot long follow these 
recognizing the fact that nature and 
the trademark are very related ele 
ments of the advertising art, or without gain 
ing the impression that only a clean-cut, dis 


without 
human 
closely 


tinctive symbol can carry a product on to 

success. 

Tue Locomotive. Vol. XXX. Hartford. 
Conn.: The Hartford Steam Boiler and 
Insurance Co, Svo.; 159 pp.; illus- 
trated. 

This bound volume “The Locomotive ” 
contains the issues of that bright little quar 
terly from April, 1914, to October, 1915. It 
pictures, describes, and comments upon such 


boiler explosions as are of interest from their 
unusual violence, or from the lessons they may 
in practice form the 
of brief articles; such allied devices 
as steam gages, and such operations as auto- 
with frequent 

and various 


convey ; points boiler 


subject 


are discussed, 
remarks tio ethods 
other topics of interest to the manufacturers 
of The element of 
course keynote of the publication. 


genous welding, 


on inspec 
boilers. 
the 


and user safety 


is of 


PRACTICAL ELECTRICIAN Course. 3 Vol- 
umes. Prepared by Extension Division 
of School of Engineering of Milwaukee. 
By Oscar Werwath, E.E., Geo. J. Kirch- 
gasser, E.E., Frederick C. Raeth, and 


W. E. Hennig. Milwaukee: Electro- 
force Publishing Co. S8Svo. took =I, 
First Principles of Electricity. 100 pp. ; 
117 illustrations. Price, $1.25 net. 
Book II, Theory of Direct Current. 78 
pp.; 95 illustrations. Price, $1 net 
Book III, Electric Light Wiring. 120 
pp.; 184 illustrations. Price, $1 net. 

In the “First Principles of Electricity" are 


concisely stated the fundamentals of electrical 
knowledge, particularly in connection with 
such common devices as bells, burglar and fire 
alarms, self-winding master clocks, and the 
telegraph. In the “ Theory of Direct Current” 
appears an explanation of series circuits, 
multiple circuits, electrical power, resistance, 
and electro-heating. “ Electric Light Wiring” 
discusses direct and alternating currents, in 
sulation and capacity of conductors, interior 
wiring and fittings and accessories ; 
laboratory experiments are given, and there are 
chapters on sign lighting and electric illumina 
tion. 
others—“ Magnetism and the Commercial Ap 
plication of Magnets,” and “ Telephony,” con 
stitute Section I of the Course, which is the 
outgrowth of a decade of actual experience in 
teaching, and is excellently adapted not 
for school but also for self-instruction. 
Simple diction and a regard for the commercial 


systems, 


only 


use, 


weighing. | 





| 





These three volumes, together with two | 


application of all principles characterize the 
work, which in succeeding sections will deal 
with the further uses of electricity in their 
relations to manufactures and industry. The | 


aim is to furnish a comprehensive and thor 
ough library, and if the same high standard as 
is evident in these first three books is main- 


tained, that aim is already an accomplished 

fact. 

An ELementary MANvat oFr_ Rapio- | 
TELEPHONY. For Students and Op- 





erators. By J. A. Fleming, M.A., D.Sc., 
S. Longmans, Green and Co., 1916. 

360 pp.; illustrated. Price, $2 

The author assumes on the part of the 
reader an elementary knowledge of electrical 
science, although the present text is addressed 





to a wider public than his former volume on | 


the Principles of Electric Wave Telegraphy 
and Telephony. Its material is well suited to 
the student, the operator, and the general 
reader who is interested in the subjects of 
which it treats. Historical matter is sub 
ordinated to more directly useful instruction | 


which shall fit the 
investigation. 
work, with corrections 
bring it up to date. 


student for more advanced 
This is a third edition of the 
and additions that 


THE MENTAL Lire OF MONKEYS AND APES. 
A Study of Ideational Behavior. By 
Robert M. Yerkes, Harvard University. 
New York: Herry Holt & Company, 
1916. Svo.; 145 pp.; six plates and five 
text figures. Price, $1.50. 


Our literature of the behavior, psychology, 


and sociology of the infrahuman primates is 
deplorably incomplete and inadequate. In this 
monograph is recorded a number of experi- 
ments whose results must contribute largely 


to a better conception on our part of the men- 
tal life and possibilities of monkeys and apes. 
It is the author's conviction that this study 
and the knowledge it supplies would directly 
aid in the solution of many 
perimental medicine, of 
psychology, sociology, and economics, and 
should lead to decided improvements in our 
educational methods. The “ Behaviour Mono- 
graphs” constitute a series of peculiar interest 
from many points of view, and this one, with 
its multiple-choice experiments and its sup- 
plementary tests of ideational behavior in anl- 
mals closely related to man, furnishes 
material of intense appeal to the naturalist 
and the coherent thinker. 


problems of ex- 
physiology, genetics, 


so 
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The Man Who 
Taught London 
How to Shop 


London never knew how to 
shop American fashion until 
Selfridge established his de- 
partment store. Now much 
of London’s shopping is done 
in stores modeled on Ameri- 
can ideas. 


Gordon Selfridge is one of 
the world’s great salesmen 
who has given approval and 
support to the first World’s 
Salesmanship Congress in 


Detroit, July 9-13. 
This will be a fertile field of 


contact for salesmen, sales- 
managers, executives and big 
business men. 


Here you will meet and hear 
some of the most successful 
salesmen and executives in 
the world—Hugh Chalmers, 
Norval Hawkins, and other 
leaders in the automobile in- 
dustry, and in other great 
industries. 


Here you will have the op- 
portunity of hearing detailed 
discussion on the hiring, 
training and handling of 
salesmen; on how to sell 
goods over the counter; real 
estate, insurance, furniture, 
drugs and what-not. 


Every salesman—every ex- 
ecutive responsible for or 
directing sales—can_profit- 
ably attend the 


W orld’s Salesmanship 


Congress 
Detroit, July 9-13 


a 
Say You Will Come NOW. 
D. M. BARRETT, 


Chairman Executive Committee 
* World’s Salesmanship Congress 
Detroit, Mich. 
I will attend the Congress. Please send 
me the program. 








: 








916 








————— 





METAL-WORKING 


A selected list of practical books treating on the various branches 
of metal-working, including die work, hardening and temper- 
ing, drop forging, tool making, lathe work, 
machine shop practice, ete. 





_———— 
Dies: Their Construction and Use for 


the Modern Working of Sheet Metals 


By JOSEPH V.WOODWORTH. 6%x9. 

Cloth. 384 pages, 505 illustrations. Price, 

$3.00 
€ A practical work on the design, construction 
and use of dies, punches, tools, fixtures and 
devices for the press working of metals, together 
with the manner in which they should be used 
in the power press for the cheap and rapid pro- 
duction of sheet metal parts and articles. 


Punches, Dies and Tools for 


Manufacturing in Presses 


yd JOSEPH V. WOODWORTH, M. E. 
4% x 9%. Oloth 483 pages, 702 illus- 

Ag Price, $4.00. 

This volume might well be termed an en- 
cyclopedia of die-making, punch-making die- 
sinking, sheet metal working. and making of 
special tools, sub- Yoyo devices and mechani- 
cal combinations for ‘ple rcing, punching scutting, 
bending, forming, drawing, compressing, and 
assembling sheet metal parts and also articles 
of other materials in machine tools. 


Drop Forging, Die Sinking and 
Machine Forming of Steel 


By JOSEPH V. WOODWORTH. 6% «x 

9%. Cloth. 341 pages, 304 illustrations. 

Price, $2.50. 
§ A complete practical treatise on the hot and 
cold machine forming of steel and iron into 
finished shapes, together with the tools, dies 
and machinery involved in the manufacture of 
duplicate forgings and interchangeable hot and 
cold pressed parts from bar and sheet metal. 


American Tool Making and 
Interchangeable Manufacturing 


By JOSEPH V. WOODWORTH. 6x9% 

Cloth. 535 pages, 601 illustrations. Price, 

$4.00 
€ A complete treatise on the design, construc- 
tion, use and installation of tools, jigs, fixtures, 
devices, special appliances, sheet meta! working 
processes, automatic mechanisms and labor- 
saving contrivances, together with their use in 
the lathe, milling machine, turret lathe, screw 
machine, boring mill, power press, drill, sub- 
press, drop hammer, etc.. for the working of 
metals and the production of interchangeable 
machine parts. 


Machine Shop Tools and 


Shop Practice 


By WILLIAM H. VAN DERVOORT, 
tf. 64% x 9%. Cloth. 552 pages, 672 
illustrations. Price, $3.00. 
{ This work describes in detail the construc- 
tion, operation and manipulation of both hand 
and machine tools. Includes chapters on filing, 
fitting and scraping surfaces; drills, reamers, 
taps and dies; lathe and lathe tools; planers 
and shapers and their tools; milling machines 
and cutters: gear cutters and gear cutting; 
drilling machines and drill work; grinding 
machines and their work; hardening and tem- 
pering; gearing, belting and transmission 
Peochinery:; useful tables and data. 


Hardening, Tempering, Annealing 
and Forging of Steel 


By JOSEPH V. WOODWORTH. 6% «x 

9%. C — 288 pages, 201 illustrations. 

Price, $2. 
q Treats poser and concisely all modern pro- 
cesses for the heating, annealing, forging, weld- 
ing, hardening, tempering and case-hardening 
of steel. making it a work of great value to 
tool makers and metal-working mechanics in 
general. 8 ial directions are given for the 
successful hardening and tempering of steel 
tools of every description, also methods for the 
treatment of special brands of s 


Steel 
Its Sel ng and Tempering 
By E. R. MARKHAM. 5M 3 x7%. Cloth. 
396 pages, 168 illustrations. Price, $2.5 
§ Gives comprehensive and specific instructions 
on the methods of hardening a large number of 
tools. All kinds of annealing and muffle fur- 
naces, blast ovens, open flames, and the use of 
the lead and cyanide baths are fully described, 
Case-hardening and pack hardening are treated 
in a comprehensive manner. A standard work 
by an acknowledged authority. 


Modern American Lathe Practice 


By OSCAR E. PERRIGO, M. E. 6% «x 
9%. Cloth. 424 pages, 314 illustrations. 
Price. $2.50. 


Je, lia 





{ Describes and illustrates the very latest and 
best practice in lathe and boring-mill operations 
as well as the history, design, construction and 
classification of these important c 

machine tools. 








WE FORWARD THESE BOOKS POSTPAID = RECEIPT OF 
THE ADVERTISED PRICE 


ARE YOU INTERESTED IN SCIENTIFIC AND cnomueias BOOKS? IF so, 
WRITE FOR OUR CATALOGUE WHICH WE MAIL FREE ON REQUEST. 


MUNN & CO., Inc., Publishers, 233 Broadway, New York, N. Y. 
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RICHMOND STRAIGHT “CUT 





able to me than the Virginia cigarettes which m 
friend John Colfax had brought up from Richmond.” 


| 
“. .. Mr. Barnum’s circus was hardly more enjoy- uM. 
PREFERRED BY GENTLEMEN NOW AS THEN 


Richmond Straight Cuts. There is none, The quaint, old 
time delicacy of their “bright” Virginia tobacco always 
given them an uausually appealing taste not to be found in 
any other cigarette, 


LB SSC 


Cigarettes 


PLAIN OR CORK TIP 


Fifteen cents 


Please don't expect to find any other cigarette quite like - . 


Also in attractive tins, 
50 for 40 cents: 100 


for 75 cents, Sent pre- 
aw paid if your dealer can- 
oy] «Bot supply you 
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JUST PUBLISHED 
A New, Complete Book for every Ford Owner, Dealer, Salesman 


and Repairman. 


The Model T Ford Car 


Its Construction, Operation and Repair 


By VICTOR W. PAGE, M.E. 
Author of ‘‘The Modern Gasoline Automobile,” etc. 


300 (5x7) Pages. Over 100 = ay ly Made Engrav- 





















THE MODEL T 


FORD CAR 


pact 











oma ings and 2 Large Fo lates 
8 CJ P ° 
Price $1.22 Postpaid 
"scrum" || This is the MOST COMPLETE and PRACTICAL 














instruction book ever published on the FORD CAR. 
All parts of the Ford Model T Car are described and 
illustrated in a comprehensive mannrer—nothing is left for the reader to guess 
at. The construction is fully treated and OPERATING PRINCIPLES 
MADE CLEAR TO EVERYONE. Complete instructions for driving and repair- 
ing are given. Every detail is treated in a non-technical yet thorough manner. 
This book is written specially for FORD DRIVERS AND OWNERS, by 
& recognized automobile engineering authority and an expert on the FORD, 
who has driven and repaired Ford Cars for a number of years. He writes 
for the average man in a practical way from actual knowledge. ALL RE- 
PAIR PROCESSES ARE ILLUSTRATED AND FULLY EXPLAINED. 


WRITTEN SO ALL CAN UNDERSTAND—NO THEORY, NO GUESSWORK 
AUTHORITATIVE—UNBIASED—INSTRUCTIVE—COMPLETE 


Contains Special Chapters on 


The Ford Car. Its parts and their functions. xn Ford bbe Point Suspension System 
ANE. Assembly Details—Spring Construction—The Ford Body— oe rord Power Plant, Etc. 
3. The ow the engine works, i- fuel supply system. 
carburetor, making the lonieicn ark, cooling ond lubrication.—Induction Coil System Action Ex- 
plained—W. hya aguas 5 s Used on a Ford—W Dry Cell Batteries— Master Vibrator Systems 
—The Ford Muffler. Detalls of Change pend gear, power transmission, 
differential gear action, ned gear, front axle, frame and springs es, etc. to 
and Care of the Ford. The control system —— starting Shes -.--fy drivin the car, locating 
roadside troubles, tire repeats. ypical Ene chassis, winter care of car.—Lighting ystem—Electric 
Lighting for Ford Cars—A ne Stop Analyzed—Conditions that Cause Failure of the 
pgnition System—Common Bae t n Fuel ssetvct tthe ere usting Loose 

nt Wheels—What to Do When Rear Brakes Do Not and Re- 
ig Systematic location of troubl dic S vaults in Power Plant and 
mptoms—Value of System in Overhauling—How to Take’ Down Motor—Carbon ts 
heir Removal—How to Repair Cracked Water Jacket—Reseating and Truing Valves—Method 
of Valve Saat poc of Piston Rings—Piston Ring Manipulation—Fitting Piston Rings 
—Wrist Pin Wear— peapeceen and Refitting of Engine Bearings— Knockin ee 
Bearings—Adjusting M Bearings—Scrapi Bearing to Fit— Rebabbitti ‘onnecting 
Testing Bearing Parallelism—Camshafts and Timi epee ee to Time Valves in Ford | tngnes 
—Repairing Ford Magneto—Packings and Gaskets 4, Ford Engines—Precautions in Reassem | 
Parts—How to Take Down uae dee aoaele Brake ands —Rear Axle ee 
G 








Remedies—Care of Springs—Steering laneous Chassis Parts, Etc., 


ih: avcidciatenepeiienndaadiaiideibmdinaitetpanaal tel 


MUNN & CO., Inc. 


233 Broadway Woolworth Building New York, N. Y. 




















Measure Your Morning idiiin By the 
Mennen Speedometer 
If you wasted time all day as some Mennen’s Shaving Cream helps safe- 


men do when shaving, athird of your guard your face against unsightly 
life would be lost. patches of sticking plaster. 

Mennen Shaving Cream, at one stroke, ennen’s is distinctly and supreme- 
wipes out four operations hitherto ly the shaving cream for the ambi- 
imperative in shaving. tious and efficient man of affairs. 
Any man can reduce his shaving GerHarD Mennen CHemica fa 


RK, N. J., U.S. 
time to six minutes by using Mennen’s conation s Pockery, Seniven. Woes. 
Shaving Cream. ith many, it re- a p nitehie Go Maa Tesentn, Oud. 
duces shaving to as brief a period as 


four to five minutes. 


But it means much more than the re- 
duction of actual shaving time 


one-third. 















Mennen'’s is the safety shaving cream. ERHARD 
The instant response of its rich, OE anion 
copious, satin-smooth lather, ewer | Ag Laboratories: 
reduces the danger of cutting yourse  -1710Orange Street, 
Kewark, N. J. 


By reducing the freque ncy of cuts 
and gashes, ennen’s Shaving Cream 
saves the time of patching up he face. 

A gash inflicted because ofa poor lather 
has made many a business man tardy 
in keeping an important engagement. 


sized tube of Mennen's Shaving 
Cream and, free, a trial can of 
Mennen’s Taicum for Men, 
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Serves more people in more ways than 
other institution mn oF its kind: in the world | 

















some are listed below 


1. Pirst Nat. Bank Bldg 8. Equitable Blidg., 14. Pirst National Bank Building, Portsmouth, Ohio 17. Davenport Hotel 22. Union Central 
nne s Ne 


hay Spokane 





mory, New York [In cognizant | to these, note the residence id Sto ra 


Seattle | marked ‘so ‘ed by Johns-Manville.| 19. So nh r. Stn 


4 First Nat, Bank Bldg, 11, Bankers Trust Bldg. It is typ’ ‘eal ef theucsands of smaller E B.- Boston 35. Journal Bl 


New York 


20. P| urre 
12. Educational Bidg., J-M activities all over the country. Res a ‘ y 











Albany, N. Y¥. 21. C . Le a R, Rk. 
18. Boyd Bidg 15. Michigan Blvd 16. McCormick Mfg. Co 1 
Winnipeg Bidg., Chicago London, Can 


ad, Ore 9%. Mich. Ce nt Te 
Bldg De 


Many of America’s biggest enterprises have used Johns-Manville Service — 


Bldg 
Cincinnati 
4 = past Defer 18. ™ Davies 23. Vanderbilt Hote 


b. First Nat Bank Bldg 10, L. C. Smith Bldg., of J. A. Curre Portland, Oregon, be 24. Ingalls Bide 
aul 





























A Service as Broad in its Scope as America’s Activities 
J-M Products 


For Industrial and 
Commercial Build- 
ing and Equipment 


*Roofings 
*Heat Insulation 


Cold Storage Insula- 
tion 


“High Temperature 
Cements 


*Electrical Accessories 


*Underground Heating 
Systems 


Plumbing Specialties 
Floorings 
Waterproofing 


"Asbestos Lumber 


10 Factories 


ROM the acoustical treatment of world-renowned 

auditoriums to the brake lining of your motor car. 
From the heat insulation of modern power plants to the 
pipe covering of your heating system at home. Such is 
the scope of Johns-Manville Service. 


There are hundreds of J-M products—so many, that 
their use affects some phase of every man’s com- 
mercial, domestic or civic life. These products, together 
with authoritative advice on their proper use or applica- 
tion, are made easily obtainable through the nationally 
distributed branches of the Johns-Manville Co., one in 
practically every important city of North America. 


And it is because of this physical equipment that Johns- 
Manville can serve the farmer in the wheat belt as 
efficiently as the factory, steel mill, office building and 
hotel in the largest cities on the continent. 


*Materials into which Asbestos enters as an important part 


H. W. JOHNS-MANVILLE CO. 


Executive Offices: 296 Madison Ave., New York City 


Service Stations in all Large Cities. See map above. 








J-M Products 


(continued) 
*Asbestos Clothing and 
Textiles 
Fire Extinguishers 
*Packings 
Acoustical Treatment 


*Brake Lining and 
*Blocks 


Steam Traps 


For the Home 
Builder 
*Roofing ; 
*Pipe Coverings 
Wall and Floor 
Sheathing 
Sound Deadening 
Treatment 
“Stove Linings 
*Table Pads and Mats 
Plumbing Specialties 
Fire Extinguishers 


Refrigerating Ma- 
chines, 


53 Branches 
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BRITISH FLEET IN ACTION OFF THE COAST OF JUTLAND.—{See pages 640-641] 
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Five disadvantages of rubber—and how the 
Prodium Process minimizes four of them 






















Aside from poor fabric and poor workmanship, tires wear out prematurely 
for five reasons. (1) Lack of tensile strength in the tread rubber. (2) Un- 
even wearing down of the rubber, causing irregular 
worn spots and holes. (3) Chips and cuts that admit 
water to rot the fabric. (4) Heat caused by friction, 
and (5) under-inflation. 

Nothing but the regular use of a tire pump or air tank will remedy 
the last. ‘The other four are reduced to a minimum by the Prodium 
Process, a wonderful new discovery in compounding tire tread stock, 


owned and controlled exclusively by The Republic Rubber Co. i 
Here’s how Republic Prodium Process Tires solve the four problems. [f 


1 Wonderful Tensile Strength 4 Heat and Friction Overcome 


Laboratory tests show Prodium Process Heat comes principally from friction, 
Rubber to be much stronger than or- friction from slippage. Prodium Pro- 
dinary rubber. A strip one inch thick cess Rubber has remarkable anti-skid ' 
will hold 3,400 Ibs., or 20 average men. qualities, and will stand a higher tem- 


ee perature than ordinary rubber. 

2 Uneven Wear Eliminated. 
Prodium Process Tires wear down as 
evenly as a piece of fine steel. The cut 
above is a section taken out of a tire 
that has gone 9,467 miles. Note the 


Buy one Republic Prodium Process 
Tire and check its mileage—observe its 
condition from week to week. Your 
odometer record and your own eyes will 
substantiate every statement made 














thick tread still remaining. atoms 
3 Chipping and Cutting Reduced Free sample of 
Prodium Process Rubber is the tough- Prodium Process Rubber 
est rubber we have ever tested. _Illus- Write for a piece of this new material 
tration No. 3 shows the kind of tests % inch thick. Pull it! Jerk it! Try 
we give this wonderful material. Even to break it! We have found few hands 
fresh cut rock does not chip or gash it. that can tear this slender strip. j 


THE REPUBLIC RUBBER COMPANY - - = Youngstown, Ohio 


Branches and Agencies in the Principal Cities 


| REPUBLIC 72° TIRES 
SA GGaRp, PLAIN, AND “W M" TREADS 


TRADE MARK REGISTERED wr 
CARE Baan nee see Made in the Stylish Black Tread Stage 








